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1 EP 1 031 

Description 

[0001] The present invention concerns an optoelec- 
tronic camera comprising an optical objective system for 
imaging a scene recorded by the camera as an optical 5 
image substantially in an image plane of the objective 
system, an optoelectronic detector device substantially 
provided in the image plane for detecting the optical im- 
age and on basis of the detection outputting output sig- 
nals, a processor device connected with the detector de- 10 
vice for converting and processing the output signals of 
the detector device in order to reproduce the detected 
image in digital form and for displaying this in real time 
on a display device optionally provided in the camera 
and connected with the processor device, and a mem- 15 
ory device connected with the processor device for stor- 
ing the digital image for displaying on the optional dis- 
play device which also may be connected with the mem- 
ory device, or for storing, displaying or possible addi- 
tional processing on external devices adapted for these 20 
purposes and whereto the camera temporarily or per- 
manently is connected. 

[0002] The present invention also concerns an opto- 
electronic camera, for recording colour images and par- 
ticularly for recording colour images in an RGB system, 25 
comprising an optical objective system for imaging a 
scene recorded by the camera as an optical image sub- 
stantially in an image plane of the objective system, an 
optoelectronic detector device substantially provided in 
the image plane for detecting the optical image and on 30 
basis of the detection outputting output signals, a proc- 
essor device connected with the detector device for con- 
verting and processing the output signals of the detector 
device in order to reproduce the detected image in dig- 
ital form and for displaying this in real time on a display 35 
device optionally provided in the camera and connected 
with the processor device, and a memory device con- 
nected with the processor device for storing the digital 
image for displaying on the optional display device 
which also may be connected with the memory device, 40 
or for storing, displaying or possible additional process- 
ing on external devices adapted for these purposes and 
whereto the camera temporarily or permanently is con- 
nected. 

[0003] Very generally the invention concerns optoe- 45 
lectronic cameras which are suited for recording of still 
images as well as cinematographic images, including 
video images. The optoelectronic cameras according to 
the invention are realized such that they can be made 
as cheap miniature cameras with an extremely flat form 50 
factor. 

[0004] After the launch of charge-coupled compo- 
nents (CCD), electronic photography is being applied in 
almost all fields in the imaging technology from the most 
demanding scientific applications such as in astronom- 55 
ical photography with recording of still images under ex- 
tremely low light intensities and to applications for mass 
markets such as home video and area surveillance. Up 
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to recently optoelectronic camera devices almost with- 
out exception have been based on the use of charge- 
coupled components (CCD), while other types, for in- 
stance charge-injected components (CID) have gained 
a certain use in particular applications, mostly of scien- 
tific nature. The basis for use of CCD for detection and 
implementation of optoelectronic cameras is extensive- 
ly discussed in scientific and commercial literature and 
shall in the following hence be regarded as well-known 
to persons skilled in the art. 

[0005] Even if it has been a great success, the CCD 
technology in optoelectronic cameras causes a number 
of disadvantages which has a negative effect on the 
possible use of CCD and miniaturized cheap battery- 
driven optoelectronic cameras. The silicon-based CCD 
chip is relatively costly to fabricate, it requires several 
different drive voltages and consumes relatively much 
current. In the course of the last years a new class of 
components called active pixel sensors (APS) has ap- 
peared to be strong competitors to the CCD technology, 
particularly in applications which do not require the ab- 
solute maximum image quality. The APS-based optoe- 
lectronic detectors can be made with low cost by means 
of standard CMOS technology and permits integration 
of a number of functions such as light detection, signal 
conditioning, power supply and interfacing on the same 
chip. In addition to the possibility of a very low cost, low 
power consumption and compact physical realization, 
the APS detectors may be realized such that processing 
of the image information is obtained directly on the de- 
tector chip, including for instance thresholding, contour 
determination etc. For certain types of applications APS 
detectors may give fast random access to the selected 
pixels or groups of pixels, in contrast with CCD-based 
detectors which require serial readout of whole rows of 
pixels at one time. 

[0006] Commercial applications of APS-based minia- 
ture device have emerged within a number of areas, ei- 
ther supplanting other technologies or generating wholly 
new products. An instance of the first is the use in sur- 
veillance cameras, an instance of the latter is the use in 
toys. Due to the particular properties of the APS detec- 
tors recent development has led to optoelectronic cam- 
eras with very small dimensions. Such so-called "on 
chip"-cameras may be obtained commercially from a 
number of companies, for instance VLSI Vision, Scot- 
land, firms in Sweden and Photobit, U.S.A. A camera 
which may be accomodated in fountain pen format was 
recently demonstrated by CSEM, Switzerland. 
[0007] A common denominator for all optoelectronic 
camera types is an optical system which creates an ac- 
ceptable optical image on the light-sensitive detector 
surface. This poses a problem when it is desired to min- 
iaturize optoelectronic cameras regardless of the type 
of optoelectronic sensor (CCD, CID, APS, diode 
array ...) to be used. The problem becomes particularly 
accentuated if the 'available axial lenght (the distance 
along the optical axis from the front of the camera lens 
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and therethrough to the back of the detector chip) of the 
camera is restricted, i.e. when it is desirable to manu- 
facture a fiat camera, as the contribution from the imag- 
ing system to this distance is the sum of the lens thick- 
ness and the back focal lenght (BFL), something which 
indicates that a lenslet or microlens with a very short 
axial dimension and very short focal lenght might be 
used to provide a flat camera solution. However, up to 
now really flat miniaturized optoelectronic cameras 
based on this principle have not emerged. 
[0008] As is to be discussed in the following, the main 
reason for this substantially is not to be found in the op- 
tics used and which generates the optical image. Even 
if the resolution in the last instance is limited by diffrac- 
tion, there is another delimiting factor which to a much 
larger extent finds expression in the present context, 
namely the restricted spatial resolution which may be 
obtained in the image plane, particularly with optoelec- 
tronic detector arrays. In order to better illuminate the 
logical step in the development which has led to the 
present invention, there shall in the following be given 
a simple basic analysis of the drawbacks of the prior art. 
[0009] The quality of the optical image will depend on 
the lens construction and is, as mentioned, in the last 
instance, limited by diffraction. In order to simplify the 
analysis it shall be supposed that light is monochromatic 
green, for instance with a wavelength of 555 nm, and 
that the lens is very thin and diffraction-limited. The spa- 
tial resolution in the image plane is then given by 

w = 0.61AVN A (1) 

wherein X is the light's wavelength and the numerical 
aperture N A defined as 

N A = n sin a. (2) 

[0010] Here n is the refraction index in the image 
space and a the half angle of the edge rays in the image 
space. 

[0011] The resolution is in principle independent of 
the physical size of the lens. With realistic values for the 
numerical aperture N A , the resolution, however, is typi- 
cally comparable to the light's wavelength. This implies 
that an image which shall contain M resolved elements 
(M = n x .n y , where n x and n y is the number of resolved 
elements along respectively the x and y axis) must cover 
an area in the image plane which cannot be less than 

A = M w 2 = n x .n y .w 2 . (3) 

[001 2] Here w is the resolution as defined in equation 
(1) above. 

[0013] The field of view of the lenses in combination 
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with the linear dimensions n x .w and n y .w for the image 
defines the focal length of the lens and hence the phys- 
ical size of the latter. The field of view is defined by the 
half angle 0 of arrays striking the extreme edge of the 
5 optical image, at which location the linear distance to 
the optical axis is given by 

d/2 = (n x 2 + ny 2 )*.w/2 (4) 

10 

[0014] Denoting the image distance by s\ one has 
s' = d/(2 tgO) = (n x 2 + n/) 1 * w/(2 tg9) (5) 

15 

[0015] For typical imaging cases the focal length for 
the lens is only slightly less than the image distance s\ 
i.e. 

20 

f=s' (6) 

[0016] If numerical values are inserted, for instance w 
= 0.5 u.m, n x = = 10^ i.e. M = 10 6 , 8 = 19.3°, one 

25 obtains f = s* = 1.01 mm. 

[001 7] A microlens with this focal length has typically 
comparable linear dimensions and it will be realized that 
a truly miniaturized flat camera may be within reach, and 
offering a resolution of 1 million pixels. 

30 [0018] Unfortunately the requirement that the resolu- 
tion w shall be 0.5 u.m such as defined above for the 
recording medium in the image plane, is very difficult to 
realize and far beyond what may be implemented with 
pixellated optoelectronic image sensors. CCD and APS 

35 detectors according to prior art has a pixel pitch at least 
ten times the resolution w assumed above, something 
which implies that the focal length and the linear dimen- 
sions of the lens shall lie in the range from 1 0 mm and 
upwards. Evidently the linear size of the camera de- 

40 pends explicitly of the desired image quality, i.e. on the 
detail of resolution in the image and of whether it is de- 
sirable with a monochromatic image or a full colour im- 
age. Hence optoelectronic cameras with dimensions 
along the optical axis in the range of 1 cm may be im- 

45 plemented. This cannot, however, be regarded as being 
particularly flat. Smaller dimensions are possible, but 
entails an impaired image quality. For instances of "on- 
chip-camera" concepts which exploit CMOS processors 
to manufacture optoelectronic camera devices with low 

50 costs and/or for particular purposes, reference shall be 
made to literature from e.g. Photobit, U.S.A; IVP, Swe- 
den; VLSI Vision, Great Britain; CSEM, Switzerland; 
and IMEC, Belgium. For a review of imaging techniques 
with the use of CMOS-technology, reference may for in- 

55 stance be made to J. Zarnowski & M. Pace, "Imaging 
options expand with CMOS technology", Laser Focus 
World, pp. 125-130 (June 1997). 
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[0019] The main object of the present invention is to 
provide an optoelectronic camera which may be used 
for recording still images, cinematographic images or 
video images with high image quality and beyond all with 
high spatial resolution, while the total profile of the cam- 5 
era appears as very flat and the drawbacks which are 
linked with the above-mentioned prior art are avoided, 
and then particularly that the image resolution scales 
with the physical size, particularly the axial length of the 
optical imaging system. io 
[0020] It is also the object of the invention to provide 
an optoelectronic camera which may be realized as a 
relatively thin layer, typically in the size range of 1-3 mm 
thickness on flat or curved surfaces. 
[0021] Further it is an object of the invention to provide *5 
an optoelectronic camera with a number of specific spa- 
tial and spectral imaging characteristics, including con- 
trolled resolution of the optical image in one or more ar- 
eas in the image or along one or more axes in the image 
plane, an extremely large field of view, including up to a 20 
global field (4n steradians), spatially resolved chromatic 
or spectral analysis, full-colour images or imaging in one 
or more wavelength bands from ultraviolet to infrared 
and parallaxis-based imaging with the possibility of spa- 
tial detection and analysis. 25 
[0022] Yet further it is also an object of the invention 
to provide an optoelectronic camera with imaging solu- 
tions which exploit light-detecting elements and circuits 
realized in optoelectronic technology on large surfaces. 
Such technology will allow an optoelectronic camera ac- so 
cording to the invention to be manufactured with partic- 
ular low cost. Finally it is a special object of the invention 
that the optoelectronic camera shall be realized with the 
use of thin devices based on amorphous or polycrystal- 
line inorganic semiconductors or organic semiconduc- 35 
tors based on polymers or oligomers. An example of the 
application of such material shall be components in the 
form of flexible plastic sheets, realized as thin cards 
which may be attached to flat and curved surfaces. 
[0023] It is also a special object of the present inven- 40 
tion to be able to realize ultraminiaturized optoelectronic 
cameras by using arrays of quasi-monochromatic mic- 
rolenses as the optical active structures in the camera. 
[0024] The above objects are realized according to 
the invention with an optoelectronic camera which is 45 
characterized in that the camera objective system is 
formed by an array of two or more optical active struc- 
tures (L), that each optical active structure is adapted 
for generating optical images of the recorded scene on 
areas of the objective system image plane uniquely as- 50 
signed to the respective optical active structure, that at 
least one optoelectronic detector is provided for each 
optical active structure in its respective assigned area 
or image plane, all detectors being included in the de- 
tector device of the camera, that each detector compris- 55 
es at least one sensor element defining a pixel of the 
optical image, the area of the pixel substantially being 
determined by the area of the separate defining sensor 
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element, and that each detector is adapted for defining 
a specific, complementary sample of the optical image 
with a number of pixels in each sample determined by 
a number of sensor elements in the defining detector, 
the optimal digital image being generated by combining 
all specific, complementary samples and with a spatial 
resolution determined by the number of pixels in distinct 
positions in the optical image defined by the sensor el- 
ements. 

[0025] Advantageously the optical active structures in 
this connection are refractive structures or diffractive 
structures or reflective structures or combinations of 
such structures. 

[0026] Particular it is advantageous that the refractive 
or diffractive structures are realized as lenslets with a 
diameter of at most 3 mm. 

[0027] It is also advantageous when the total number 
of distinctly defined pixels in the optica) image is equal 
to the total number of sensor elements in the detector 
device, such that a one-to-one relation between a given 
pixel and its defining sensor element in this case is 
present, whereby the digital image may generated by a 
full sampling of the optical image or that the total number 
of distinctly defined pixels in the optical image is smaller 
than the total number of sensor elements in the detector 
device, such that a one-to-many relation between a giv- 
en pixel and its defining sensor element or sensor ele- 
ments in this case is present, whereby the digital image 
may be generated by an oversampling of the optical im- 
age. It is advantageous that the optoelectronic camera 
comprises one or more spatial filters provided in front of 
the objective system and/or between the objective sys- 
tem and the detector device, said spatial filter perferably 
being a spatial light-modulator and particular in that con- 
nection a controllable electrooptical light-modulator. 
[0028] It is also advantageous when the optoelectron- 
ic camera according to the invention comprises one or 
more optical filter means provided in front of the objec- 
tive system and/or between the objective system and 
the detector device. Preferably the optical filter means 
then may comprise separate, spectral-selective filters 
which separately are assigned to either each optical ac- 
tive structure or groups of optical active structures, or to 
the detector or detectors of the detector device assigned 
to each optical active structure. Particularly the optical 
filter means may be adapted for transmitting in two or 
more separate wavelength bands by each spectral-se- 
lective filter transmitting in a separate wavelength band, 
the number of filters which transmits in each of the sep- 
arate wavelength bands substantially being identical. 
The separate wavelength bands may then preferably be 
selected such that the optical filter means forms a pri- 
mary colour filter means or an RGB filter means or such 
that the optical filter means forms a complementary col- 
our filter means. 

[0029] In some embodiments the spectral-selective 
filter advantageously may be realized as a strip filter 
which is adapted for transmitting in two or more separate 
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wavelength bands by each strip transmitting in a given 
wavelength band. Preferably each strip in a strip filter 
may then be assigned to a respective row or column of 
sensor elements in the detector or detectors and each 
strip filter may further be realized as a primary colour 
filter or an RGB filter. 

[0030] It may according to the invention also be ad- 
vantageous that the spectral-selective filter is a mosaic 
filter which is adapted for transmitting in two or more 
separate wavelength bands by each fitter segment in the 
mosaic filter transmitting in a given wavelength band, 
the number of filter segments which transmits in each 
of the wavelength bands substantially being identical, 
and preferably each filter segments in a mosaic filter 
then assigned to a respective sensor element or respec- 
tive sensor elements in the detector or detectors. Par- 
ticularly may then each mosaic filter preferably be a 
complementary colour filter. 

[0031] It is according to the invention advantageous 
that the detector device comprises detectors realized in 
one of the following technologies, viz. CCD (charge- 
coupled device) technology, CID (charge-injected de- 
vice) technology, APS (active pixel sensor) technology 
or PMSA (sensor array in passive matrix) technology. 
Wherein the detector is realized in PMSA technology it 
is according to the invention advantageous that the de- 
tector is realized as a thin-film component or a hybrid 
component, and that the detector is adapted for parallel 
read-out of the output signals from the sensor elements 
over a passive electrode array for unique addressing of 
each separate sensor element, as the detector in this 
case preferably may be made wholly or partly of organic 
semiconducting or electrical isolating materials, includ- 
ing plastic materials and semiconducting oligomers or 
polymers. 

[0032] It is according to the invention advantageous 
that the optical active structures are realized with a de- 
termined chromatic aberration or dispersion, such that 
each optical active structure for two or more separate 
wavelength bands spectral-selectively generates the 
optical image in each wavelength band substantially on 
corresponding substantially congruent image planes 
superpositioned spaced apart in the ray direction, and 
that for each optical active structure in each of these 
image planes a detector for spectral selective detection 
of the optical image is provided such that for each optical 
active structure on each image plane a sample in the 
spatial domain and a sample in the frequency domain 
are defined, the resolution in the frequency domain sub- 
stantially being determined by the number of separate 
wavelength bands with a respective assigned detector, 
whereby the optical image detected by the detector de- 
vice may be generated as a multispectral digital colour 
image with the use of a selected suitable colour system. 
In that connection it may for each optical active structure 
preferably be provided three separate superpositioned 
detectors, respectively in the image plane for three sep- 
arate wavelength bands assigned to a three-colour sys- 



tem. 

[0033] Further the above-mentioned objects are real- 
ized according to the present invention with an optoe- 
lectronic camera which is characterized in that that the 

5 camera objective system is formed by an array of two 
or more optical active structures, that each optical active 
structure has a determined chromatic aberration or dis- 
persion such that the location of its focal point depends 
on the wavelength of the light, that each optical structure 

10 is adapted for generating spectral-selectively optical im- 
ages of the recorded scene on areas of three separate 
superpositioned image planes of the objective system, 
said areas being uniquely assigned to respective optical 
active structures, a first image plane forming a first op- 

15 tical image in a wavelength band in the blue portion of 
the spectrum, and a second image plane a second op- 
tical image in a wavelength band in the green portion of 
the spectrum and a third image plane a third optical im- 
age in a wavelength band in the red portion of the spec- 

20 trum, that for each optical active structure an optoelec- 
tronic detector is provided in each of the respective as- 
signed image planes for detection of the optical image 
generated by the optical active structure in each of the 
wavelength bands blue, green and red, that each detec- 
ts tor comprises at least one sensor element, such that at 
least one sensor element defines a pixel of the optical 
image, the area of the pixel being substantially deter- 
mined by the area of the separate defining sensor ele- 
ment, that each detector in one of the image planes is 

30 adapted for defining a specific, complementary sample 
of the optical image in the wavelength band correspond- 
ing to this image plane and with a number of pixels in 
each sample determined by the number of sensor ele- 
ments in the defining detector, an optimal digital image 

35 being generated as an RGB colour image with a spatial 
resolution determined by the number of pixels in distinct 
positions defined in the optical image by the sensor el- 
ements. 

[0034] Preferably, according to the invention the opti- 

40 cal active structures in this case are refractive structures 
with a determined chromatic aberration or diffractive 
structures with a determined dispersion or combinations 
of such structures, and particularly it is then preferred 
that the refractive or diffractive structures are realized 

45 as lenslets with a diameter of at most 3 mm. 

[0035] Further it is in that connection according to the 
invention preferred that the total number of distinctly de- 
fined pixels in the optical image in one of the wavelength 
bands is equal to the total number of sensor elements 

50 in the detectors for this wavelength band provided in the 
detector device such that in this case a one-to-one re- 
lation between a given pixel and its defining sensor el- 
ement is present, whereby the digital RGB colour image 
can be generated with a full sampling of the optical im- 

55 age in each wavelength band and with three times over- 
sampling of the whole optical image in colours. 
[0036] Finally, it 'is considered advantageous when 
the camera according to the invention is realized with 
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digital or software-controlled processing of the image in- 
formation recorded by the camera, said processing be- 
ing performed on subgroups of pixels and implementing 
one or more of the following functions, viz. an image for- 
matting, motion or displacement compensation and 5 
autofocusing. 

[0037] Further features and advantages of the 
present invention are disclosed by the remaining ap- 
pended dependent claims. 

[0038] The invention shall now be explained in more 10 
detail in the following by means of exemplary embodi- 
ments and with the reference to the accompanying 
drawings, the figures of which are explained in more de- 
tail in the immediately succeeding section of the descrip- 
tion. 15 

Figs. 1a, b show schematically a first embodiment 
of the optoelectronic camera according to the inven- 
tion, in a side view in fig. 1a and front view in fig. 1b, 

20 

figs. 2a-c sections through different variants of the 
camera according to the invention, 

figs. 3a, b schematically a second embodiment of 
the camera according to the invention resp. entirely 25 
in a side and front view, 

figs. 4a, b schematically a third embodiment of the 
camera according to the invention, respectively in 
a side and front view, wherein optical filters are pro- 30 
vided, 

figs. 5a, b schematically a corresponding embodi- 
ment of the camera as in fig. 4, respectively in a side 
view and front view, but wherein the optical filters 35 
are provided in a different manner, 

fig. 6 an embodiment of a strip filter in an RGB sys- 
tem and as used in the camera according to the in- 
vention, 40 

fig. 7 an embodiment of a mosaic filter in a comple- 
mentary colour system and as used in the camera 
according to the invention, 

45 

fig. 8 schematically a fourth embodiment of the 
camera according to the invention, in a side view, 

fig. 9a schematically a fifth embodiment of the cam- 
era according to the invention, so 

fig. 9b schematically detectors in the embodiment 
of the camera in fig. 9a, 

fig. 1 0a the implementation of the zoom function in 55 
the camera according to the invention, and 

fig. 10b the implementation of a pan function in the 



camera according to the invention. 

[0039] The basic concept for the camera according to 
the invention is shown in fig. 1 which schematically 
renders a first embodiment in a side view in fig. 1a and 
a front view in fig. 1b. The camera employs a number of 
optical active structures, for instance in the form of mi- 
crolenses or the lenslets L, the camera objective system 
being shown as an array of four such lenses L r L 4 . Each 
lens L generates an image of the scene to be imaged 
with the desired total resolution in the final image. To 
each of the lenses a detector device is assigned with 
respective detectors D 1 -D 4 provided on a backplane P 
which comprises for instance a processor, a memory 
etc. and where on the back side of the back plane there 
may be provided a display V for displaying the recorded 
image, the display also functioning as a viewfinder. The 
common image plane I where the detectors D r D 4 are 
provided, is rendered spaced apart from the common 
infinite conjugate focal plane of the lens array, the focal 
plane F and the image plane I, of course, being coex- 
tensive for an image object which is located at infinite 
distance. Instead of attempting to record all details for 
the light intensity distribution of the image plane under 
a single lens with the high-density matrix of light-sensi- 
tive sensor elements, which would lead to unrealistic 
sensor element densities when the lens is small, the 
present invention employs a partial sampling of the im- 
age formed under each of the lenses L r L 4 . In practice 
each detector D r D 4 samples via a plurality of sensor 
elements E in each detector a field of the optical image. 
In fig. 1 a single sensor element E is indicated in the 
detector D v Totally the detectors D r D 4 have for in- 
stance 36 non-overlapping sensor elements E which 
pixelate the optical image into 36 pixels. Consequently 
the sensor elements E also cover the whole area of the 
optical image such that it is detected by the detectors 
D 1 -D 4 such that the partial samples from each of the 
detectors D r D 4 together forms a full sample of the im- 
age. 

[0040] For each of the detectors D r D 4 as shown in 
fig. 1 b, the sensor elements E form a sub-array in the 
image plane I of the four assigned lenses L n -L 4 . The 
sensor elements E hence determine the sampled areas 
of the surface of each image plane I of the lenses L r L 4 , 
as these areas mutually are positioned relative to the 
image such that they complement each other in a com- 
posite mosaic picture. It shall be remarked that the den- 
sity of the sampled areas in the image plane I does not 
need to be particularly high, as each lens in an array of 
k lenses only samples 1/k of the total number of resolu- 
tion elements in the final or composite image. This al- 
lows the possibility of using electronic array cameras 
with moderate-to-low fill factors, as the fill factor is the 
value which is obtained by dividing the light detecting 
portion of a pixel area with the total pixel area. In addition 
to reducing the requirements for the manufacture of a 
light-sensor chip, a low fill factor also contributes to sim- 
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pllfy the inclusion of image processing in the chip. 
[0041] The optical active structures L do not neces- 
sarily need to be lenses, i.e. refractive structures, but 
may also be diffractive structures or reflective structures 
or combinations of such structures. If the refractive or 5 
diffractive structures are realized as lenslets, they may 
have a diameter of at most 3 mm and may be provided 
on a substantially rigid or flexible surface. This surface 
may be plane, curved or double-curved. For instance 
the optically active structures or the lenslets L may be 10 
provided as in figs. 2a-2c, where fig. 2a shows lenses L 
on a curved transparent substrate S and assigned de- 
tectors D n provided on the backside of the substrate 
such that they register with the lenses L. In a backplane 
P under the detectors D n (not shown) electronic compo- 15 
nents may be provided or, as shown, a display V. Cor- 
respondingly fig. 2b shows how the optical active struc- 
tures or lenses L may be provided on a facetted surface 
of the substrate S and again with assigned detectors D n , 
while the backplane P may be provided with a display 20 
V and/or not shown electronic components. 
[0042] Fig. 2c shows the perhaps most preferred em- 
bodiment with lenslets L provided on a plane substrate 
S and with the detectors D n on the backside thereof. 
Again a display V and/or not shown electronic compo- 25 
nents may be provided in or on a backplane P. 
[0043] Sampling of specific areas in the image plane 
I may be achieved in different ways: 

An opaque mask with light-transmitting areas or 30 
"windows" is provided in the image plane I. Light 
incident through each window again falls on a ded- 
icated light-sensitive element which is provided un- 
der the window. The light-sensitive element is typi- 
cally larger than the area which is sampled by the 35 
window and may be much larger than the latter de- 
pending on the number k of the lenses used in the 
array. This is in practice achieved with the use of a 
spatial filter SF, such this is shown in figs. 3a and 
3b. The spatial filter SF is provided between a por- <o 
tion D n of the detector device D and the lenses L, 
as shown in section in fig. 3a and in front view in fig. 
3b. The spatial filter SF has windows or openings A 
which register optically geometrically either with 
sensor elements E or with light-sensitive portions in 45 
the detector device D. For the sake of simplicity fig. 
3b discloses only a single lens L with an assigned 
spatial filter SF, the detector device D in practice be- 
ing realised as a chip with a very large number of 
sensor elements E or light sensitive portions and 50 
assigned to an array of lenses L. 
The light-sensitive elements are in themselves 
formed and located in the image plane such that 
they perform sampling functions. The areas be- 
tween each element is not sensitive to light because 55 
these areas are inherently insensitive to light or be- 
cause they are masked by an opaque layer provid- 
ed directly on the chip surface. 
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[0044] As evident from the above, the number k of 
lenses must be matched to the density of the light-sen- 
sitive areas on the chip surface. This may be a critical 
bottleneck in the implementation of electronic miniature 
cameras with flat profile. The minimum number of lens- 
es which is necessary depends on sensor technology 
desired to use in the camera and the camera's specifi- 
cation with regard to form factor and image quality. 
[0045] For instance, if it is supposed that a black/white 
picture shall be recorded and that a lens with resolution 
w (defocus circle diameter) in the image plane is used, 
the most compact design is achieved when the effective 
size of each light-sensitive sensor element in the detec- 
tor matches the resolution element w of the lens. For the 
miniature lenses one has typically w > 0,5u.m. The min- 
imum size of sensor elements in this area may easily be 
adapted to the present technology for electronic array 
cameras. The distance between the pixels in the elec- 
tronic cameras lies typically in the range of 5\im and 
above. This may be compared with the required dimen- 
sions for the image, viz. n x w in the x direction and n y w 
in the y direction, which for a picture with one million 
pixels and n x = n y = 1000 becomes 500^m • 500pm or 
more. Assuming that the light-sensitive areas of the sen- 
sor elements may be positioned with a mutual distance 
of for instance 10u.m, each lens may accommodate 50 
■ 50 = 2500 pixels, and the minimum number of lenses 
which is necessary becomes 400. In a quadratic lens 
array this implies 20 • 20 lenses. 
[0046] If the camera according to the invention shall 
be used for recording colour images, it will with regard 
to the simplification of manufacturing the camera be de- 
sirable to avoid using colour filters which are pixelated 
with high precision. 

[0047] Fig. 4a shows in a side view a means in an em- 
bodiment of the camera according to the invention with 
the optical, filters between the lens array and the detector 
device. To each lens L 1t L 2 , ... there is in this case pro- 
vided a respective filter F1 R , F1 B , F1 G , each of these 
filters as shown in front view of fig. 4b being assigned 
to respectively groups of three and three lenses L 1t L 2 , 
L 3 ; L 4l L 5 ,L 6 ; L 7 ,L 8 ,L 9 in the lens array. The optical filter 
for three and three lenses is provided for different spec- 
tral bands, denoted R, G, B, such that the filters together 
realizes a system for recording colour images in an RGB 
system Since each of the lenses L is assigned to a filter 
with only one colour, all sensor elements in the detector 
D n in the image plane of this lens will sample this colour 
only. The other colour components which are required 
for a full colour rendering of a given pixel are sampled 
under the other lenses in a corresponding manner. If an 
RGB colour system is used in the camera according to 
the invention consequently three lenses with either an 
R filter, a G filter or a B filter, in the figure denoted as 
filters F1 R , F1 B , F1 G respectively, each samples the 
spectral band in question in the same portions of the 
image. As shown iriTig. 4b may this portion be arranged 
in three separate, but mutually closely adjacent pixel ar- 
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eas, for instance as covered by the detector areas D 1( 
D 4 , D 7 such that a complete overlapping is achieved. An 
advantage with the embodiment of this kind is that each 
optical active element or lens only must handle a limited 
wavelength range and hence may be optimized without 5 
the necessity of bothering about chromatic aberrations. 
In a further embodiment of the invention there are used 
a number of filters with narrow band-pass, i.e. it is re- 
quires more than the minimum number of three or four 
filters in order to provide a full colour rendering such that 10 
the desired spectral range is covered, while the lenses 
may be optimized without taking chromatic aberrations 
in regard. This may be of particular importance when 
using diffractive optics, which may offer structural and 
cost advantages compared with refractive optics, but *5 
which also often have a very large dispersion. 
[0048] Fig. 5a, 5b show schematically an embodiment 
of a camera according to the invention with correspond- 
ing filter means as in fig. 4a and fig, 4b, but here with 
the separate optical filters provided immediately before 20 
the separate detectors D n in the detector device D. It 
shall, of course, be understood that separate detectors 
D n as shown in fig. 5a and 5b may well be realized in- 
tegrated on a detector chip and as portions of the chip, 
while the respective assigned filters F1 each separately 25 
may realize colour filters in for instance colour systems 
such as the RGB system. As shown in fig. 5b each col- 
our can then be handled by two filters with assigned de- 
tectors or detector portions. For instance could the filters 
F1 1f and F1 2 with assigned detectors D 1 and D 2 handle 30 
the spectral band for red light, the filters F^ and F1 2 
then, of course, realizing the R filter 
[0049] Figs. 6 and 7 show different types of filters 
which may be used in an optoelectronic colour image 
camera according to the present invention. Fig. 6 shows 35 
an embodiment of a strip filter in the RGB system. This 
filter transmits alternately the red, green and blue spec- 
tral bands to the respective assigned groups of detec- 
tors. Used in connection with the embodiment in fig. 5 
the colour strips RGB in the strip filter may be assigned 40 
to rows of sensor elements in the separate detector. 
Strip filters provide an excellent colour rendering, but 
may in some cases cause a reduced image resolution 
in a determined direction and possibly a reduced pho- 
tometric response. Fig. 7 shows an embodiment of a <5 
mosaic filter in a complementary colour system where 
the filter consists of a mosaic of colour filters which al- 
ternately transmit one of the complementary colours cy- 
an Cy, yellow Ye, green Gr or magenta Mg to the sensor 
element in a detector or to separately assigned detec- 50 
tors in a detector array. Full colour images are obtained 
by summing, the signals from four adjacent sensor ele- 
ments or possibly detectors. That is to say that signals 
from for instance adjacent pairs of linear detectors may 
be used for generating full colour images. Usually the 55 
image resolution and photometric response are better 
than when using strip filters, but true RGB output signals 
cannot be obtained using mosaic filters. Corresponding 
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to the strip filters the separate fields in the mosaic filters 
may separately be assigned to separate detectors, but 
may also be assigned to sensor elements in a single 
detector. 

[0050] Fig. 8 shows an embodiment of the camera ac- 
cording to the invention where the optical active struc- 
ture of the lens L is given a chromatic aberration or dis- 
persion such that light on different wavelengths X v 7^ \s 
refracted or dispersed to different image points s^, s 2 ' 
in respective image planes l 1f l 2 . In the image planes l 1t 
l 2 respective detectors D 1t D 2 are provided such that a 
detection of the optical image is obtained in two sepa- 
rate wavelength bands around the wavelengths \ A , A^. 
The first detector D t must then comprise sensors which 
are provided such that openings or windows are formed 
there between in the detector D 1 or otherwise the de- 
tector D<i in the areas between the sensors must be 
transparent for light centered around the wavelength 
which hence reaches the detector D 2 , is focused to the 
image plane l 2 and there is recorded by the sensors in 
the detector D 2 . Each of the detectors D 2 will hence 
record an undersampled image, with a sampling factor 
of 0,5, such that the fields recorded by D 1 , D 2 comprises 
the full sampled image of the scene recorded with the 
lens L. 

[0051] If a colour image is desirable, the camera ac- 
cording to the invention may comprise lenses and lens 
detectors provided as shown in fig. 9a, which shows a 
single lens L. This lens L is given a chromatic aberration 
or dispersion such that light on three different wave- 
lengths A, 1f X2, X 3 are focused to image points s^, s 2 \ 
s 3 * in three respective image planes l 1f l 2 , l 3 . In each 
image plane a respective detector D 1f D 2 , D 3 is provid- 
ed, preferably with sensor element whose spectral se- 
lective sensitivity is adapted respectively to the wave- 
lengths A, 1f k 2 , A^. The three superpositioned provided 
detectors D 2 , D 3 can then combined generate the 
colour image in an RGB system. The detectors D 1t D 2 
must be realized such that they are transparent for light 
outside the spectral bands which shall be detected in 
these detectors. 

[0052] Fig. 9b shows schematically each of the detec- 
tors D 1t D 2 , D 3 laterally exploded and in a front view. 
Each detector is realized with 27 sensor elements and 
altogether the detector D 1( D 2 , D 3 are made with 81 sen- 
sor elements, such that full pixel number for the optical 
image which is imaged by the lens L and detected by 
the detectors D 1f D 2 , D 3 is 81. For each of the wave- 
lengths A, 1t X2, X$ it is then with the lens L and the three 
detectors D 1t D 2 , D 3 obtained a sampling of the optical 
image with the sampling factor of 1/3. The full sample 
RGB image will hence require three lenses with detec- 
tors provided as shown in fig. 9a. Advantageously the 
detector D 1 in the area which is not covered by the sen- 
sor elements as shown in fig. 9b may be made in a ma- 
terial which is transparent to light on the wavelengths 
A^, A, 3 . Light on the wavelength A^ will hence pass 
through and be focused to the image plane l 2 where the 
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detector D 2 is provided. The detector D 2 is preferably 
correspondingly made in a material which is transparent 
for light on the wavelength X 2 such that light on this 
wavelength may pass through the detector D 2 where it 
is not covered by the sensor element and be focused to 
the image plane l 3 where D 3 is provided. 
[0053] There shall now be given a more detailed de- 
scription of different optical properties and realizable 
technical features of the camera according to the inven- 
tion. 

[0054] For applications where it is desirable that the 
camera shall be simple and inexpensive, it may be ex- 
pedient to use a fixed-focus system, i.e. an optical im- 
aging system without mechanical moving parts. For a 
lens with focal length f and f in respectively the object 
space and image space, the equation for a thin lens may 
be written 



As =-(s/f) 2 .As l 

[0060] The depth of field for a given As' in other words 
scales as the inverse square of focal length f. As an ex- 
ample one may consider a camera with fixed focus at 
infinite, i.e. an image plane with s' = f = f. If the defocus 
tolerance in the image plane As 1 , the closest object dis- 
tance s mjn is then defined by the standard lens equation 



10 

1/s + 1/s' = 1/f (12) 



which at the object distance s = s^ becomes 

15 



1/s min + 1/(f+As') = 1/f (13) 



xx' = f-r (7) 

[0055] Here x and x' is the distance along the optical 
axis from the infintely conjugate focal points to respec- 
tively the object point at s and the image point at s': 

x = s-f (8) 



x' = s' - r (9) 

[0056] From equations (7), (8) and (9) it is seen that 
an axial object displacement 5s leads to an axial image 
displacement 6s' relative to the image plane, as, if s»f, 

5s' = -ff-5s/s 2 (10) 

[0057] From equation (10) it is seen that the image 
position becomes less dependent of the object distance 
s as the latter increases. This relationship is well known 
to amateur photographers. Further it is seen that for a 
given object distance s the image position to lesser de- 
gree depends on the object distance as the focal lengths 
f and f become shorter. 

[0058] The latter relationship is of special interest in 
the present connection where the lens has focal lengths 
two to three magnitudes less than traditional photo- 
graphic systems. On the other hand the defocus toler- 
ance As* of the image plane for diffraction limited optics 
obeying equation (1) above will be limited by the phys- 
ical dimensions of the optics, and As' shall in the present 
case be comparable to that which may be attained with 
traditional photographic systems. 
[0059] This has a dramatic impact on the depth of field 
As. Assuming for simplicity f = f , equation (10) may be 
written 



and hence for f » As', 

20 

s min = f 2 /As' (14) 

[0061] Assuming for instance that f= 1mm, As* = 1p.m. 

25 one consequently obtains s min = 10 3 mm and a camera 
with fixed focus gives sharply defined images in the focal 
plane from infinity and down to 1 m. By selecting a nom- 
inal optimal focus for a finite distance, i.e. closed than 
infinity, s mjn may be further reduced. 

30 [0062] If the optoelectronic camera according to the 
invention is realized with possibilities for digital or soft- 
ware controlled image processing, a number of advan- 
tages may be obtained. Particularly it must be remarked 
that electronic imaging as compared with traditional film- 

35 based imaging gives the possibility of a simple and di- 
rect manipulation of the image information by means of 
suitable software before the result, the finished picture, 
is presented. In certain cases a processing of this kind 
may be performed directly "on-chip", i.e. in close phys- 

40 ical proximity to the detector and with the use of elec- 
tronic components and circuits integrated with the latter, 
for instance a CMOS based architecture. Commercial, 
"camera-on-a-chip" components and systems can now 
be bought with different types of processing on the chip, 

45 including thresholding and correlation analysis between 
the pixels such as contour definition. Below certain 
types of image processing which are particular to the 
present invention shall be discussed. 
[0063] The basic realization of the optoelectronic 

50 camera according to the invention makes it possible to 
employ light-sensitive detector arrays, which extend 
over a relatively large area and comprise a large number 
of pixels. This means that two subgroups of pixels may 
be selected such that they represent sections of a larger 

55 picture and hence there may be provided a zoom func- 
tion, a pan function ( pr motion compensating functions. 
[0064] For instance can a digital electronic formatting 
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of a recorded full-format optical image in the camera ac- 
cording to the invention take place by generating a sec- 
tion or field of the full-format digital image by a continu- 
ous or stepwise radial or axial contraction of the image 
towards respectively a convergence point or a conver- 5 
gence axis in the image, the contraction of the image 
taking place digitally in a data processor provided in the 
processor device and according to one or more deter- 
mined pixel-subtracting protocols and being effected by 
an in-camera or externally provided operating device 10 
which is manoeuvred manually by a camera operator or 
automatically according to predetermined criteria, and 
by once again expanding formatted field radially or axi- 
ally stepwise or continuously from respectively the con- 
vergence point or from the convergence axis towards a 15 
full-format image. In case a display device is provided, 
the formatting can be visualized thereon and then the 
section or field caused by the formatting at an instant 
will be displayed as a synthetic full-format image, but 
with a real spatial resolution given by the corresponding 20 
pixel subtraction value of the formatting. 
[0065] Particularly a digital electronic formatting func- 
tion can be implemented by a radial contraction or ex- 
pansion of the image, the field-format then being deter- 
mined as respectively a telephoto, wide angle or macro 25 
format depending on the distance between the scene 
and the image plane in the camera, and similarly a digital 
electronic pan function can be implemented by an axial 
contraction or expansion. When performing zooming or 
panning, a convergence point or a convergence axis 30 
can default be automatically chosen as the intersection 
between the optical axis and the image plane in the first 
case and or as a horizontal bisecting line of the image 
plane in the second case. The convergence point or the 
convergence axis as is the case can be manually se- 35 
lected over the operating device as respectively an ar- 
bitrary point or arbitrary axis of the image. 
[0066] Fig. 10a shows how a section of a full-format 
image may be contracted towards a convergence point 
in the image. The contraction may take place stepwise to 
or continuously radially by being realized with software 
control by means of a processor provided in the camera 
and using a predetermined pixel-subtracting protocol. 
Section 1 and section 2 in fig. 10a represent zoom pic- 
tures, but with a reduced number of pixels relative to the 45 
total number of pixels in the full-format image. If section 
1 and section 2 are reproduced on the display, they will 
be blown up to a format which fills the display and soft- 
ware may then be used for generating the zoom image 
from a synthetic full-format image, but with the same 50 
resolution as the full-format image by interpolating pix- 
els in the enlarged sections, such that the zoom images 
represented by sections 1 or 2 may appear with seem- 
ingly the same resolution as the real full-format image. 
[0067] Fig. 1 0b shows how a pan function may be im- 55 
plemented in the camera by allowing the full-format im- 
age to contract axially towards a convergence axis, such 
that different pan image sections 1 and 2 are formed. 



The convergence axis is in this case the horizontal bi- 
secting line of the full-format image. 
[0068] In the optoelectronic camera according to the 
invention it is a particular feature that information is re- 
corded by means of two or more optical systems which 
are mutually displaced in the lateral direction. For ob- 
jects which are located closer than infinity, this means 
that parallax problems may be present. In simple imag- 
ing cases the parallax causes a lateral displacement of 
the image in the image plane relative to the image po- 
sition for objects at infinity. This displacement varies in 
a systematic fashion from lens to lens in the array and 
becomes larger the nearer the camera the object is lo- 
cated. The displacement may in a simple manner be 
compensated by selecting light-sensitive elements, i.e. 
sensor elements, which are correspondingly displaced 
when the image is electronically synthesized. This may 
be done in different ways. One method is to taking a 
particular degree of parallax into consideration for all im- 
ages which are to be synthesized, in which case an op- 
timum object distance is selected for the most relevant 
imaging task. Another method is correlating different im- 
ages in the memory of the camera and optimizing the 
selection of light-sensitive areas for the best resulting 
image. 

[0069] It will also be possible to implement an autofo- 
cus function wherein the inherent depth of field for an 
optical system with mechanical fixed focus is insuffi- 
cient. This can take place in similar manner as men- 
tioned in connection with the parallax compensation, by 
choosing an optimal object distance for an image to be 
synthesized. In that connection the inherent parallax er- 
ror using a lens array, i.e. the displacement of object in 
the image plane, may be used for a distance measure- 
ment. 

[0070] Finally, specific examples of embodiments of 
the optoelectronic camera according to the invention 
shall be discussed. 

Example 1 - Flexible microlens camera 

[0071] Reference is made to one of the fig. 2a-2c. The 
camera is realized as a sandwich with a large number 
of microlenses 2 located in a thin flexible sheet. The lat- 
ter is attached to another flexible sheet wherein the de- 
tectors D n are provided in a controlled pattern. The lens 
sheet may be made of a monolithic piece of plastic ma- 
terial wherein the lenslets are formed by plastic defor- 
mation, etching or by depositing a material on a plane 
substrate. Alternatively a lenslet sheet may comprise a 
number of individual lenslets immobilised in a flexible, 
planar matrix. 

[0072] Plastic detectors provided as arrays on flexible 
substrates have recently been realized based on the 
use of conjugated polymers. Responsivity and spectral 
response are very good and compatible with applica- 
tions which demand imaging with high quality. 
[0073] The sandwich construction which realizes the 
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camera may be attached to either plane and/or curved 
surfaces, for instance for use in areas of surveillance. 
By for instance curving the sandwich structure into a cyl- 
inder, an image field of 360° may be obtained, which will 
make a mechanical pan function superfluous. 5 

Example 2 - Camera with diffractive microlenses 

[0074] Reference is made to fig. 2c, as it is to be un- 
derstood that each lenslet L is a diffractive lens and in 10 
this case with an assigned optical filter with a band-pass 
range which allows imaging through the diffractive lens 
without significant chromatic aberrations. In order to ob- 
tain spectral coverage over a sufficiently broad wave- 
length range, a series of lenslets with complementary 15 
band-pass filters may be used. The number of band- 
pass filters may be very large such that a spectral cov- 
erage of a broad spectral range is obtained with individ- 
ual filters which have a very narrow bandwidth. For in- 
stance the embodiment as shown in fig. 2c may in this 20 
case practically be implemented as shown in fig. 5a and 
5b by individual filters being provided behind each lens 
L, but in front of the assigned detectors D n . 
[0075] In addition to realizing a very flat surface profile 
for the camera the use of diffractive lenslets gives large 25 
flexibility with regard to controlling the imaging proper- 
ties of the individually lenses. This allows further im- 
provements of the camera architecture mentioned 
above. For instance certain lenses in the array may be 
optimized in order to image chosen peripheral areas of 30 
the image, i.e. the rays which enter at a large angle to 
the optical axis of the camera. By using standard meth- 
ods for mass production the diffractive lenslet arrays 
which comprise a very large number of individual lens- 
lets with special properties, may be fabricated cheaply 35 
and reliably. 

Example 3 - Ultraminiature camera 

[0076] Once again it is supposed that the camera is *o 
implemented with a basic structure as in fig. 2c. In this 
case detectors in array configuration may be used by 
employing a passive addressing architecture as dis- 
closed in Norwegian patent application NO973390. This 
architecture is particularly suited for using light-sensitive 45 
polymers in hybrid silicon components, or components 
wherein the electronic circuits and mechanical support- 
ing elements wholly or partly are made in organic ma- 
terials. 

[0077] This makes it possible to form light-sensitive so 
areas in an image plane with an area density which ex- 
ceeds that which is attainable with electronic light-sen- 
sor arrays based on prior art (for instance APS and 
CCD), by one to two orders of magnitude. This again 
implies that the number of lenslets which is necessary 55 
in order to provide images with high quality can be cor- 
respondingly reduced. If a lens handles only one prima- 
ry colour, this implies in its ultimate consequence that at 
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least three lenslets are required. 
[0078] As disclosed above the complexity and physi- 
cal size of these lenses will be greatly reduced com- 
pared with achromatic lenses with corresponding mod- 
ulation transfer function performance (MTF perform- 
ance), leading to lenses with typical dimensions in 1 
mm 3 range. Hence it will be possible to realize an opto- 
electronic full-colour camera with high quality within a 
total form factor of a few mm 3 . 



Claims 

1 . An optoelectronic camera comprising an optical ob- 
jective system for imaging a scene recorded by the 
camera as an optical image substantially in an im- 
age plane (I) of the objective system, an optoelec- 
tronic detector device (D) substantially provided in 
the image plane (I) for detecting the optical image 
and on basis of the detection outputting output sig- 
nals, a processor device connected with the detec- 
tor device for converting and processing the output 
signals of the detector device in order to reproduce 
the detected image in digital form and for displaying 
this in real time on a display device (V), and a mem- 
ory device connected with the processor device for • 
storing the digital image for displaying on the dis- 
play device, or for storing, displaying or additional 
processing on external devices adapted for these 
purposes and whereto the camera temporarily or 
permanently is connected, 
characterized in that the camera objective system 
is formed by an array of two or more optical active 
structures (L), that each optical active structure (L) 
is adapted for generating optical images of the re- 
corded scene on areas of the objective system im- 
age plane uniquely assigned to the respective opti- 
cal active structure, that at least one optoelectronic 
detector (D n ) is provided for each optical active 
structure (L) in its respective assigned area or im- 
age plane, all detectors (D n ) being included in the 
detector device (D) of the camera, that each detec- 
tor (D n ) comprises at least one sensor element (E) 
defining a pixel of the optical image, the area of the 
pixel substantially being determined by the area of 
the separate defining sensor element, and that 
each detector (D n ) is adapted for defining a specific, 
complementary sample of the optical image with a 
number of pixels in each sample determined by a 
number of sensor elements (E) in the defining de- 
tector (D n ), an optimal digital image being generat- 
ed by combining all specific, complementary sam- 
ples and with a spatial resolution determined by the 
number of pixels in distinct positions in the optical 
image defined by the sensor elements (E). 

2. Optoelectronic camera according to claim 1, 

characterized in that the optical active structures 
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(L) are refractive structures or diffractive structures 
or reflective structures or combinations of such 
structures. 

3. Optoelectronic camera according to claim 2, 5 
characterized in that the refractive or the diffrac- 
tive structures (L) are formed as lenslets with a di- 
ameter of at most 3 mm. 

4. Optoelectronic camera according to claim 1 , 10 
characterized in that objective system with the op- 
tical active structures (L) forms a substantially rigid 

or flexible surface. 

5. Optoelectronic camera according to claim 4, is 
characterized in that the substantially rigid or flex- 
ible surface is a plane, curved or double-curved sur- 
face. 

6. Optoelectronic camera according to claim 1 , 20 
characterized in that each detector (D n ) compris- 
es an array of two or more sensor elements (E) such 
that each sensor element in the array defines a spa- 
tially distinct pixel in the optical image. 

25 

7. Optoelectronic camera according to claim 1 , 
characterized in that the sensor elements (E) all 
have identical form factor, and that the area of the 
optical image expressed in pixels hence is given by 
the ratio between the geometric area of the optical 30 
image and the geometric area of a single sensor 
element. 

8. Optoelectronic camera according to claim 1, 
characterized in that the total number of distinctly 35 
defined pixels in the optical image is equal to the 
total number of sensor elements (E) in the detector 
device (D), such that a one-to-one relation between 

a given pixel and its defining sensor element (E) in 
this case is present, whereby the digital image may 40 
generated by a full sampling of the optical image. 

9. Optoelectronic camera according to claim 1 , 
characterized in that the total number of distinctly 
defined pixels in the optical image is smaller than 45 
the total number of sensor elements (E) in the de- 
tector device (D), such that a one-to-many relation 
between a given pixel and its defining sensor ele- 
ment or sensor elements in this case is present, 
whereby the digital image may be generated by an 50 
oversampling of the optical image. 

10. Optoelectronic camera according to claim 1, 
characterized in that two or more detectors (D n ) 
define identical spatial samples of the optical im- 55 
age. 

11. Optoelectronic camera according to claim 1, 



characterized in that it comprises one or more 
spatial filters (SF) provided in front of the objective 
system and/or between the objective system and 
the detector device. 

12. Optoelectronic camera according to claim 11, 
characterized in that the spatial filter (SF) is a spa- 
tial light modulator. 

13. Optoelectronic camera according to claim 12, 
characterized in that the spatial light modulator 
(SF) is a controllable electrooptical light modulator. 

14. Optoelectronic camera according to claim 1, 
characterized in that it comprises one or more op- 
tical filter means (F1 ) provided in front of the objec- 
tive system and/or between the objective system 
and the detector device (D). 

15. Optoelectronic camera according to claim 14, 
characterized in that the optical filter means (F1) 
comprises separate, spectral selective filters (F1 n ) 
which separately are assigned to either each optical 
active structure (L) or groups of optical active struc- 
tures (L), or to the detector or detectors (D n ) of the 
detector device (D) assigned to each optical active 
structure (L). 

16. Optoelectronic camera according to claim 15, 
characterized in that the optical filter means (F1) 
is adapted for transmitting in two or more separate 
wavelength bands by each spectral-selective filter 
(F1 n ) transmitting in a separate wavelength band, 
the number of filters (F1 n ) which transmit in each of 
the separate wavelength bands substantially being 
identical. 

17. Optoelectronic camera according to claim 16, 
characterized in that the separate wavelength 
bands in adjacent or not adjacent bandwidth rela- 
tionship combined at least cover the visual part of 
the spectrum. 

18. Optoelectronic camera according to claim 16, 
characterized in that the separate wavelength 
bands are selected such that the optical filter means 
(F1 n ) forms a primary colour filter means or an RGB 
filter means. 

19. Optoelectronic camera according to claim 16, 
characterized in that the separate wavelength 
bands are selected such that the optical filter means 
(F1) forms a complementary colour filter means. 

20. Optoelectronic camera according to claim 17, 
wherein the spectral-selective filters (F1 n ) of the fil- 
ter means (F1) N separately are assigned or super- 
positioned to the detector or detectors (D n ) provided 
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for each optical active structure, 
characterized in that the spectral-selective filter 
(F1 n ) is a strip filter which is adapted for transmitting 
in two or more separate wavelength bands by each 
strip transmitting in a given wavelength band, the 5 
number of strips which transmits in each of the 
wavelength bands substantially being identical. 

21. Optoelectronic camera according to claim 10, 
characterized in that each strip in a strip filter (F1 n ) 10 
is assigned to a respective row or column of sensor 
elements (E) in the detector or detectors (D n ). 

22. Optoelectronic camera according to claim 20, 
characterized in that each strip filter is a primary 15 
colour filter or an RGB filter. 

23. Optoelectronic camera according to claim 15, 
wherein the spectral-selective filters (F1 n ) of the fil- 
ter means separately are assigned or superposi- 20 
tioned to the detector or detectors (D n ) provided for 
each optical active structure, characterized in that 
the spectral selective filter (F1 n ) is a mosaic filter 
which is adapted for transmitting in two or more sep- 
arate wavelength bands by each filter segment in 25 
the mosaic filter transmitting in a given wavelength 
band, the number of filter segments which transmit 

in each of the wavelength bands substantially being 
identical. 

30 

24. Optoelectronic camera according to claim 13, 
characterized in that each filter segment in the 
mosaic filter (F1 ) is assigned to a respective sensor 
element or respective sensor elements (E) in the 
detector or detectors (D n ). 35 

25. Optoelectronic camera according to claim 13, 
characterized in that each mosaic filter (F1 n ) is a 
complementary colour filter. 

40 

26. Optoelectronic camera according to claim 1, 
characterized In that the detector device (D) com- 
prises detectors (D n ) realized in one of the following 
technologies, viz. CCD (charge-coupled device) 
technology, CID (charge-injected device) technolo- <5 
gy, APS (active pixel sensor) technology or PMSA 
(sensor array in passive matrix) technology. 

27. Optoelectronic camera according to claim 26, 
wherein the detector is realized in PMSA technolo- 50 
gy, characterized in that the detector (D n ) is real- 
ized as a thin-film component or a hybrid compo- 
nent, and that the detector (D n ) is adapted for par- 
allel read-out of the output signals from the sensor 
elements (E) over a passive electrode array for 55 
unique addressing of each separate sensor ele- 
ment. 



28. Optoelectronic camera according to claim 27, 
characterized in that the detector (D n ) is made 
wholly or partly of organic semiconducting or elec- 
trical isolating materials, including plastic materials 
and semiconducting oligomers or polymers. 

29. Optoelectronic camera according to claim 28, 
characterized in that the organic materials wholly 
or partly transmit light in at least the visual part of 
the spectrum, and that the detector (D n ) in the area 
between its sensor elements (E) is transparent or 
translucent in this spectral range. 

30. Optoelectronic camera according to claim 28, 
characterized in that the electrode array of the de- 
tector (D n ) wholly or partly is transparent or trans- 
lucent in at least the visual range of the spectrum. 

31. Optoelectronic camera according to claim 1, 
characterized in that the optical active structures 
(L) are realized with a determined chromatic aber- 
ration or dispersion, such that each optical active 
structure (L) for two or more separate wavelength 
bands spectral-selectivery generates the optical im- 
age in each wavelength band substantially on cor- 
responding substantially congruent image planes 
(l n ) superpositioned spaced apart in the ray direc- 
tion, and that for each optica! active structure (L) in 
each of these image planes a detector (D n ) for spec- 
tral-selective detection of the optical image is pro- 
vided such that for each optical active structure (L) 
on each image plane (l n ) a sample in the spatial do- 
main and a sample in the frequency domain are de- 
fined, the resolution in the frequency domain sub- 
stantially being determined by the number of sepa- 
rate wavelength bands with a respective assigned 
detector (D n ), whereby the. optical image detected 
by the detector device (D n ) may be generated as a 
multispectral digital colour image with the use of a 
selected suitable colour system. 

32. Optoelectronic camera according to claim 31, 
characterized in that three separate superposi- 
tioned detectors (D 1§ D 2 , D 3 ) are provided for each 
optical active structure (L), respectively in the image 
plane (Ij.l2.l3) for three separate wavelength bands 
assigned to a three-colour system. 

33. Optoelectronic camera for recording colour images 
and particularly for recording colour images in an 
RGB system, comprising an optical objective sys- 
tem for imaging a scene recorded by the camera as 
an optical image substantially in an image plane (I) 
of the objective system, an optoelectronic detector 
device (D) substantially provided in the image plane 
(I) for detecting the optical image and on basis of 
the detection outputting output signals, a processor 
device connected with the detector device for con- 
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verting and processing the output signals of the de- 
tector device in order to reproduce the detected im- 
age in digital form and for displaying this in real time 
on a display device (V), and a memory device con- 
nected with the processor device for storing the dig- 5 
ital image for displaying on the display device, or for 
storing, displaying or additional processing on ex- 
ternal devices adapted for these purposes and 
whereto the camera temporarily or permanently is 
connected, 10 
characterized in that the camera objective system 
is formed by an array of two or more optical active 
structures (L), that each optical active structure (L) 
has a determined chromatic aberration or disper- 
sion such that the location of its focal point depends 15 
on the wavelength of the light, that each optical 
structure is adapted for generating spectral-selec- 
tively optical images of the recorded scene on areas 
of three separate superpositioned image planes (l 1f 
l 2 ,l 3 ) of the objective system, said areas being 20 
uniquely assigned to respective optical active struc- 
tures, a first image plane (l^ forming a first optical 
image on a wavelength band in the blue portion of 
the spectrum, and a second image plane (l 2 ) a sec- 
ond optical image on a wavelength band in the 25 
green portion of the spectrum and a third image 
plane (l 3 ) a third optical image on a wavelength 
band in the red portion of the spectrum, that for each 
optical active structure (L) an optoelectronic detec- 
tor (D n ) is provided in each of the respective as- 30 
signed image planes (\^\ 2 ,^) for detection of the op- 
tical image generated by the optical active structure 
(L) in each of the wavelength bands blue, green and 
red, that each detector (D n ) comprises at least one 
sensor element (E), such that at least one sensor 35 
element defines a pixel of the optical image, the ar- 
ea of the pixel being substantially determined by the 
area of the separate defining sensor element, that 
each detector (D n ) in one of the image planes (l 1t 
l^y is adapted for defining a specific, complemen- *o 
tary sample of the optical image in the wavelength 
band corresponding to this image plane and with a 
number of pixels in each sample determined by the 
number of sensor elements E in the defining detec- 
tor (D n ), an optimal digital image being generated 45 
as an RGB colour image with a spatial resolution 
determined by the number of pixels in distinct posi- 
tions defined in the optical image by the sensor el- 
ements. 

50 

34. Optoelectronic camera according to claim 33, 
characterized in that the optical active structures 
(L) are refractive structures with a determined chro- 
matic aberration or diffractive structures with a de- 
termined dispersion or combinations of such struc- 55 
tures. 

35. Optoelectronic camera according to claim 34, 



characterized in that the refractive or diffractive 
structures (L) are realized as lenslets with a diam- 
eter of at most 3 mm. 

36. Optoelectronic camera according to claim 33, 
characterized in that the total number of distinctly 
defined pixels in the optical image in one of the 
wavelength bands is equal to the total number of 
sensor elements (E) in the detectors (D n ) for this 
wavelength band provided in the detector device 

(D) such that in this case a one-to-one relation be- 
tween a given pixel and its defining sensor element 

(E) is present, whereby the digital RGB colour im- 
age can be generated with a full sampling of the op- 
tical image in each wavelength band and with three 
times oversampling of the whole optical image in 
colours. 

37. Optoelectronic camera according to claim 33, 
characterized in that the total number of distinctly 
defined pixels of the optical image in one of the 
wavelength bands is smaller than the total number 
of sensor elements (E) in the detectors (D n ) for this 
wavelength band provided in the detector device 
(D), such that in this case a one-to-many relation 
between a given pixel and its defining sensor ele- 
ment or sensor elements (E) in this case is present, 
whereby the digital RGB colour image can be gen- 
erated with an oversampling in each wavelength 
band and with a total oversampling of the optical 
image equal to the sum of the oversampling factor 
in each wavelength band. 

38. Optoelectronic camera according to claim 1 or claim 
33, characterized in that the camera is realized 
with digital or software-controlled processing of the 
image information recorded by the camera; said 
processing being performed on subgroups of pixels 
and implementing one or more of the following func- 
tions, viz. an image formatting, motion or displace- 
ment compensation, and autofocusing. 

39. Optoelectronic camera according to claim 38, char- 
acterized in that the image formatting comprises a 
zoom subfunction and/or a pan sub function respec- 
tively. 

40. Optoelectronic camera according to claim 39, char- 
acterized that the zoom and pan subfu notions are 
implemented by one or more pixel-substracting pro- 
tocols followed by an expansion to a full-formatted 
zoom or pan image. 

41 . Optoelectronic camera according to claim 40, char- 
acterized in that the full-formatted zoom or pan im- 
age is recorded or displayed with the original reso- 
lution of the fufr-format original image by employing 
a pixel-interpolating scheme. 
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42. Optoelectronic camera according to claim 38, char- 
acterized in that the motion- or displacement-com- 
pensating function is implemented by determining 
an parallax as given by at least two selected image 
samples generated at least two spaced-apart opti- 5 
cal active structures in the array and selecting an 
optimum object distance for synthesizing a final im- 
age. 

43. Optoelectronic camera according to claim 42, char- 10 
acterized in that the motion- or displacement-com- 
pensating function is implemented by correlating 
different images in the camera memory and select- 
ing of optimal light-sensitive areas for the different 
images for synthesizing a motion- or displacement- is 
compensated final image. 

44. Optoelectronic camera according to claim 38, char- 
acterized by that the autofocus function is imple- 
mented by choosing an optimal object distance for 20 
a final image to be synthesized by determining the 
parallax as given by at least two selected image 
samples generated by spaced-apart optical active 
structures (L) in the array and measuring an object 
distance. 25 

45. Optoelectronic camera according to claim 1 or claim 
33, wherein the display device (V) is provided in the 
camera and is connected to the processor device. 

30 

46. Optoelectronic camera according to claim 1 or claim 
33, wherein the display device (V) is connected to 
the memory device. 



Patentanspruche 

1. Optoelektronische Kamera, die folgendes umfa&t: 

ein optisches Objektivsystem zum Abbilden ei- 40 
ner von der Kamera aufgezeichneten Szene 
als ein optisches Bild im wesentlichen in einer 
Bildebene (I) des Objektivsystems, eine im we- 
sentlichen in der Bildebene (I) bereitgestellte 
optoelektronische Detektoreinrichtung (D) zum 45 
Detektieren des optischen Bilds und Ausgeben 
von Ausgangssignalen auf der Basis der De- 
tektion, eine mit der Detektoreinrichtung ver- 
bundene Prozessoreinrichtung zum Konvertie- 
ren und Verarbeiten der Ausgangssignale der 50 
Detektoreinrichtung, um das detektierte Bild in 
digitaler Form zu reproduzieren und die Echt- 
zeit auf einer Displayeinrichtung (V) anzuzei- 
gen, und eine mit der Prozessoreinrichtung ver- 
bundene Speichereeinrichtung zum Speichern 55 
des digitalen Bilds zur Anzeige auf der Display- 
einrichtung oder zum Speichern, Anzeigen 
oder zusatzlichen Verarbeiten an fur diese 



Zwecke ausgelegten externen Einrichtungen, 
mit denen die Kamera vorubergehend oder 
permanent verbunden ist, 

dadurch gekennzeichnet, daft das Kameraobjek- 
tivsystem durch ein Array von zwei oder mehr op- 
tisch aktiven Strukturen (L) gebildet wird, daB jede 
optisch aktive Struktur (L) dafur ausgelegt ist, opti- 
sche Bilder der aufgezeichneten Szene auf Berei- 
chen der Objektivsystembildebene zu erzeugen, 
die der jeweiligen optisch aktiven Struktur eindeutig 
zugeordnet sind, daB mindestens ein optoelektro- 
nischer Detektor (D n ) fur jede optisch aktive Struk- 
tur (L) in ihrem jeweiligen zugeordneten Bereich 
oder ihrer jeweiligen zugeordneten Bildebene vor- 
gesehen ist, wobei alle Detektoren (D n ) in der De- 
tektoreinrichtung (D) der Kamera enhalten sind, 
daB jeder Detektor (D n ) mindestens ein ein Pixel 
des optischen Bilds definierendes Sensorelement 
(E) umfaBt, wobei der Bereich des Pixels im we- 
sentlichen durch den Bereich des getrennten defi- 
nierenden Sensorelements bestimmt wird, und daB 
jeder Detektor (D n ) dafur ausgelegt ist, einen spe- 
zifischen komplementSren Abtastwert des opti- 
schen Bilds zu definieren, wobei eine Anzahl von 
Pixeln in jedem Abtastwert durch eine Anzahl von 
Sensorelementen (E) in dem definierenden Detek- 
tor (D n ) bestimmt wird, wobei ein optimales digitales 
Bild erzeugt wird, indem alle spezifischen komple- 
mentaren Abtastwerte verknOpft werden mit einer 
raumlichen AuflOsung, die durch die Anzahl von Pi- 
xeln in durch die Sensorelemente (E) definierten 
ausgeprSgten Positionen in dem optischen Bild be- 
stimmt wird. 

2. Optoelektronische Kamera nach Anspruch 1 , 
dadurch gekennzeichnet, daft die optisch aktiven 
Strukturen (L) brechende Strukturen oder beugen- 
de Strukturen oder reflektierende Strukturen oder 
Kombinationen von derartigen Strukturen sind. 

3. Optoelektronische Kamera nach Anspruch 2, 
dadurch gekennzeichnet, daB die brechenden 
Oder die beugenden Strukturen (L) als kleine Linsen 
mit einem Durchmesser von hdchstens 3 mm aus- 
gebildet sind. 

4. Optoelektronische Kamera nach Anspruch 1 , 
dadurch gekennzeichnet, daB das Objektivsy- 
stem mit den optisch aktiven Strukturen (L) eine im 
wesentlichen starre oder flexible Oberflache bildet. 

5. Optoelektronische Kamera nach Anspruch 4, 
dadurch gekennzeichnet, daB die im wesentli- 
chen starre oder flexible Oberflache eine ebene, 
gekrummte Oder doppeltgekrummte Oberflache ist. 

6. Optoelektronische Kamera nach Anspruch 1 , 
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dadurch gekennzeichnet, daft jeder Detektor (D n ) 
ein Array von zwei oder mehr Sensorelementen (E) 
derart umfaftt, daft jedes Sensorelement in dem Ar- 
ray ein rSumlich ausgeprdgtes Pixel in dem opti- 
schen Bild definiert. 5 

7. Optoelektronische Kamera nach Anspruch 1 , 
dadurch gekennzeichnet, daft alle Sensorele- 
mente (E) einen identischen Formfaktor aufweisen 
und daft der in Pixeln ausgedruckte Bereich des op- 10 
tischen Bilds somit durch das Verhaltnis zwischen 
der geometrischen FlSche des optischen Bilds und 
der geometrischen Flache eines einzigen Sensor- 
elements gegeben ist. 

8. Optoelektronische Kamera nach Anspruch 1 , 
dadurch gekennzeichnet, daft die Gesamtzahl 
ausgepragt definierter Pixel in dem optischen Bild 
gleich der Gesamtzahl von Sensorelementen (E) in 
der Detektoreinrichtung (D) derart ist, daft in die- 20 
sem Fall zwischen einem gegebenen Pixel und sei- 
nem definierenden Sensorelement (E) eine einein- 
deutige Beziehung vorliegt, wodurch das digitale 
Bild durch ein volistandiges Abtasten des optischen 
Bilds erzeugt werden kann. 25 

9. Optoelektronische Kamera nach Anspruch 1, 
dadurch gekennzeichnet, daft die Gesamtzahl 
ausgepragt definierter Pixel in dem optischen Bild 
kleiner ist als die Gesamtzahl von Sensorelemen- 30 
ten (E) in der Detektoreinrichtung (D) derart, daft in 
diesem Fall zwischen einem gegebenen Pixel und 
seinem definierenden Sensorelement oder seinen 
definierenden Sensorelementen eine einmehrdeu- 
tige Beziehung vorliegt, wodurch das digitale Bild 35 
durch eine Uberabtastung des optischen Bilds er- 
zeugt werden kann. 

10. Optoelektronische Kamera nach Anspruch 1, 
dadurch gekennzeichnet, daft zwei oder mehr 40 
Detektoren (D n ) identische raumliche Abtastwerte 
des optischen Bilds definieren. 

11. Optoelektronische Kamera nach Anspruch 1, 
dadurch gekennzeichnet, daft sie einen oder 45 
mehrere Raumfilter (SF) umfaftt, die vor dem Ob- 
jektivsystem und/oder zwischen dem Objektivsy- 
stem und der Detektoreinrichtung vorgesehen sind. 

12. Optoelektronische Kamera nach Anspruch 11, so 
dadurch gekennzeichnet, daft der Raumfilter (SF) 

ein ra*umlicher Lichtmodulator ist. 

13. Optoelektronische Kamera nach Anspruch 12, 
dadurch gekennzeichnet, daft der raumliche 55 
Lichtmodulator (SF) ein steuerbarer elektroopti- 
scher Lichtmodulator ist. 



14. Optoelektronische Kamera nach Anspruch 1, 
dadurch gekennzeichnet, daft sie ein oder meh- 
rere Optikfiltermittel (Fl) umfaftt, die vor dem Ob- 
jektivsystem und/oder zwischen dem Objektivsy- 
stem und der Detektoreinrichtung (D) vorgesehen 
sind. 

15. Optoelektronische Kamera nach Anspruch 14, 
dadurch gekennzeichnet, daft das Optikfiltermit- 
tel (Fl) getrennte spektral-selektive Filter (Fl n ) um- 
faftt, die getrennt entweder jeder optisch aktiven 
Struktur (L) oder Gruppen optisch aktiver Struktu- 
ren (L) oder dem Detektor oder den Detektoren (D n ) 
der Detektoreinrichtung (D) zugeordnet sind, jeder 
optisch aktiven Struktur (L) zugeordnet. 

16. Optoelektronische Kamera nach Anspruch 15, 
dadurch gekennzeichnet, daft das Optikfiltermit- 
tel (F1) dafOr ausgelegt ist, in zwei Oder mehr ge- 
trennten Welleniangenbandern zu Obertragen, in- 
dent jeder spektral-selektive Filter (Fl n ) in einem se- 
paraten WellenlSngenband Obertragt, wobei die An- 
zahl der Filter (Fl n ) , die in jedem der separaten Wel- 
leniangenbander Obertragen, im wesentlichen 
identisch ist. 

17. Optoelektronische Kamera nach Anspruch 16, 
dadurch gekennzeichnet, daft die separaten Wel- 
leniangenbander in benachbarter oder nicht be- 
nachbarter Bandbreitenbeziehung zusammen min- 
destens den visuellen Teil des Spektrums abdek- 
ken. 

18. Optoelektronische Kamera nach Anspruch 16, 
dadurch gekennzeichnet, daft die separaten Wei- 
leniangenbSnder so ausgewahlt sind, daft das Op- 
tikfiltermittel (Fl n ) ein Primarfarbfiltermittel oder ein 
RGB-Filtermittel bildet. 

19. Optoelektronische Kamera nach Anspruch 16, 
dadurch gekennzeichnet, daft die separaten Wel- 
Ienl3ngenb3nder so ausgewShlt sind, daft das Op- 
tikfiltermittel (Fl) ein komplementares Farbfiltermit- 
tel bildet. 

20. Optoelektronische Kamera nach Anspruch 17, 
dadurch gekennzeichnet, daft die spektral-selek- 
tiven Filter (Fl n ) des Filtermittels (Fl) getrennt dem 
Detektor oder den Detektoren (D n ), die fur jede op- 
tisch aktive Struktur bereitgestellt sind, separat zu- 
geordnet oder Oberlagert werden, 

dadurch gekennzeichnet, daft der spektral-selek- 
tive Filter (Fl n ) ein Streifenfilter ist, der dafur ausge- 
legt ist, in zwei oder mehr separaten Welleniangen- 
bandern zu Obertragen, indem jeder Streifen in ei- 
nem gegebenen Weilenlangenband Obertragt, wo- 
bei die Anzahfder Streifen, die in jedem der Wel- 
lenlSngenbander Obertragt, im wesentlichen iden- 
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tisch ist. 

21. Optoelektronische Kamera nach Anspruch 10. 
dadurch gekennzeichnet, daft jeder Streifen in ei- 
nem Streifenfilter (R n ) einer jeweiligen Zeile Oder 
Spalte von Sensorelementen (E) in dem Detektoren 
Oder in den Detektoren (D n ) zugeordnet ist. 

22. Optoelektronische Kamera nach Anspruch 20, 
dadurch gekennzeichnet, daft jeder Streifenfitter 
ein Prim3rfarbfilter oder ein RGB-Filter ist. 

23. Optoelektronische Kamera nach Anspruch 15, wo- 
bei die spektral-selektiven Filter (Fl n ) des Filtermit- 
tels separat dem Detektor oder den Detektoren 
(D n ), die fOrjede optisch aktive Struktur vorgesehen 
sind , zugeordnet oder Gberlagert sind, dadurch ge- 
kennzeichnet, daft der spektral-selektive Filter 
(Fl n ) ein Mosaikfilter ist, der dafur ausgelegt ist, in 
zwei oder mehr separaten WellenlangenbSndem 
zu Obertragen, wobei jedes Filtersegment in dem 
Mosaikfilter in einem gegebenen Wellenlangen- 
band ubertragt, wobei die Anzahl der Filtersegmen- 
te, die in jedem der Weilenlangenbander Obertra- 
gen, im wesentlichen identisch ist. 

24. Optoelektronische Kamera nach Anspruch 13, 
dadurch gekennzeichnet, daft jedes Filterseg- 
ment in dem Mosaikfilter (F1 ) einem jeweiligen Sen- 
sorelement oder jeweiligen Sensorelementen (E) in 
dem Detektor oder in den Detektoren (D n ) zugeord- 
net ist. 

25. Optoelektronische Kamera nach Anspruch 13, 
dadurch gekennzeichnet, daft jeder Mosaikfilter 
(Fl n ) ein komplementarer Farbfilter ist. 

26. Optoelektronische Kamera nach Anspruch 1, 
dadurch gekennzeichnet, daft die Detektorein- 
richtung (D) Detektoren (D n ) umfaftt, die in einer der 
folgenden Technologien realisiert sind, namlich 
CCD-Technologie (ladungsgekoppeltes Bau ele- 
ment), CID-Technologie (ladungsinjiziertes Bauele- 
ment), APS-Technologie (aktiver Pixelsensor) oder 
PMSA-Technologie (Sensorarray in passiver Ma- 
trix). 

27. Optoelektronische Kamera nach Anspruch 26, wo- 
bei der Detektor in PMSA-Technologie realisiert ist, 
dadurch gekennzeichnet, daft der Detektor (D n ) 
als eine Dunnfilmkomponente Oder eine Hybrid- 
komponente realisiert ist, und daft der Detektor (D n ) 
fur ein paralleles Auslesen der Ausgangssignale 
der Sensorelemente (E) Qber ein passives Elektro- 
denarray zur eindeutigen Adressierung jedes sepa- 
raten Sensorelements ausgelegt ist. 

28. Optoelektronische Kamera nach Anspruch 27, 



dadurch gekennzeichnet, daft der Detektor (D n ) 
ganz oder teilweise aus organischen halbleitenden 
oder elektrisch isolierenden Materialien hergestellt 
ist, einschlieftlich Kunststoff materialien und halblei- 
5 tende Oligomere oder Polymere. 

29. Optoelektronische Kamera nach Anspruch 28, 
dadurch gekennzeichnet, daft die organischen 
Materialien Licht zumindest im sichtbaren Tei! des 
10 Spektrums ganz oder teilweise durchlassen und 
daft der Detektor (D n ) im Bereich zwischen seinen 
Sensorelementen (E) in diesem Spektralbereich 
transparent oder durchscheinend ist. 

15 30. Optoelektronische Kamera nach Anspruch 28, 

dadurch gekennzeichnet, daft das Elektrodenar- 
ray des Detektors (D n ) zumindest im sichtbaren Be- 
reich des Spektrums ganz oder teilweise transpa- 
rent oder durchscheinend ist. 

20 

31. Optoelektronische Kamera nach Anspruch 1, 
dadurch gekennzeichnet, daft die optisch aktiven 
Strukturen (L) mit einer bestimmten chromatischen 
Aberration oder Dispersion derart realisiert sind, 

25 daft jede optisch aktive Struktur (L) fur zwei Oder 
mehr separate Wellenl3ngenb3nder das optische 
Bild spektral-selektiv in jedem Wellenlangenband 
im wesentlichen auf entsprechenden, im wesentli- 
chen kongruenten Bildebenen (l n ) erzeugt, die in 

30 der Strahlrichtung beabstandet Oberlagert sind, und 
daft fur jede optisch aktive Struktur (L) in jeder die- 
ser Bildebenen ein Detektor (D n ) fur die spektral- 
selektive Detektion des optischen Bilds derart vor- 
gesehen ist, daft fur jede optisch aktive Struktur (L) 

35 in jeder Bildebene (l n ) ein Abtastwert im raumlichen 
Bereich und ein Abtastwert im Frequenzbereich de- 
finiert sind, wobei die Auflosung im Frequenzbe- 
reich im wesentlichen durch die Anzahl separater 
We!lenlSngenb3nder mit einem jeweils zugeordne- 

40 ten Detektor (D n ) bestimmt sind, wobei das von der 
Detektoreinrichtung (D n ) detektierte optische Bild 
unter Verwendung eines ausgewdhlten geeigneten 
Farbsystems als ein multispektrales digitales Farb- 
bild erzeugt werden kann. 

45 

32. Optoelektronische Kamera nach Anspruch 31, 
dadurch gekennzeichnet, daft drei separate uber- 
lagerte Detektoren (D 1t D 2 , D 3 ) fur jede optisch ak- 
tive Struktur (L) vorgesehen sind, und zwar jeweils 

50 in der Bildebene (l lf l 2 , l 3 ) fur drei einem Dreifarb- 
system zugeordneten separaten Welleniangenban- 
dern. 

33. Optoelektronische Kamera zum Aufzeichnen von 
55 Farbbildern und insbesondere zum Aufzeichnen 

von Farbbildern in einem RGB-System, die folgen- 
des umfaftt: 
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ein optisches Objektivsystem zum Abbilden ei- 
ner von der Kamera aufgezeichneten Szene 
als ein optisches Bild im wesentlichen in einer 
Bildebene (I) des Objektivsystems, eine im we- 
sentlichen in der Bildebene (I) bereitgestellte 5 
optoelektronische Detektoreinrichtung (D) zum 
Detektieren des optischen Bilds und Ausgeben 
von Ausgangssignalen auf der Basis der De- 
tektion, eine mit der Detektoreinrichtung ver- 
bundene Prozessoreinrichtung zum Konvertie- 10 
ren und Verarbeiten der Ausgangssignale der 
Detektoreinrichtung, urn das detektierte Bild in 
digitaler Form zu reproduzieren und dies in 
Echtzeit auf einer Displayeinrichtung (V) anzu- 
zeigen, und eine mit der Prozessoreinrichtung 15 
verbundene Speichereinrichtung zum Spei- 
chern des digitalen Bilds zur Anzeige auf der 
Displayeinrichtung Oder zum Speichern, Anzei- 
gen oder zusatzlichen Verarbeiten an fur diese 
Zwecke ausgelegten externen Einrichtungen, 20 
mit denen die Kamera vorubergehend oder 
permanent verbunden ist, 

dadurch gekennzeichnet, daft das Kameraobjek- 
tivsstem durch ein Array aus zwei oder mehr op- 25 
tisch aktiven Strukturen (L) gebildet wird, daB jede 
optisch aktive Struktur (L) ein bestimmte chromati- 
sche Aberration oder Disperion derart aufweist, daft 
die Stelle ihres Brennpunkts von der Wellenlange 
des Lichts abhangt, daft jede optische Struktur da- 30 
fUr ausgelegt ist, spektral-selektive optische Bilder 
der aufgezeichneten Szene auf Bereichen von drei 
separaten uberlagerten Bildebenen (l 1t l 2 , l 3 ) des 
Objektivsystems zu erzeugen, wobei die Bereiche 
jeweiligen optisch aktiven Strukturen eindeutig zu- 35 
geordnet sind, wobei eine erste Bildebene (l^ ein 
erstes optisches Bild in einem Wellenlangenband 
im blauen Teil des Spektrums bildet und eine zweite 
Bildebene (l 2 ) ein zweites optisches Bild in einem 
Wellenlangenband im griinen Teil des Spektrums *o 
und eine dritte Bildebene l 3 ein drittes optisches Bild 
in einem Wellenlangenband im roten Teil des Spek- 
trums bildet, dali fOr jede optisch aktive Struktur (L) 
ein optoelektronischer Detektor (D n ) in jedem der 
jeweils zugeordneten Bildebenen , l 2 , l 3 ) zur De- 45 
tektion des von der optisch aktiven Struktur (L) in 
jedem der Wellenlangenbander blau, griin und rot 
erzeugten optischen Bilds vorgesehen ist, da& je- 
der Detektor (D n ) mindestens ein Sensorelement 
(E) derart umfa&t, daft mindestens ein Sensorele- 50 
ment ein Pixel des optischen Bilds deflniert, wobei 
der Bereich des Pixels im wesentlichen durch die 
Fiache des separaten defmierenden Sensorele- 
ments bestimmt wird, und dali jeder Detektor (D n ) 
in einer der Bildebenen l 2 . I 3 ) dafur ausgelegt 55 
ist, einen spezifischen komplementaren Abtastwert 
des optischen Bilds in dem dieser Bildebene ent- 
sprechenden Wellenlangenband und mit einer An- 
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zahl von Pixeln in jedem Abtastwert zu definieren, 
die durch die Anzahl der Sensorelemente (E) im de- 
finierenden Detektor (D n ) bestimmt ist, wobei ein 
optimales digitales Bild als ein RGB-Farbbild mit ei- 
ner raumlichen AuflSsung erzeugt wird, die durch 
die Anzahl von Pixeln in durch die Sensorelemente 
im optischen Bild definierten ausgeprSgten Positio- 
nen bestimmt ist. 

34. Optoelektronische Kamera nach Anspruch 33, 
dadurch gekennzeichnet, daft die optisch aktiven 
Strukturen (L) brechende Strukturen mit einer be- 
stimmten chromatischen Aberration oder beugende 
Strukturen mit einer bestimmten Dispersion oder 
Kombinationen derartiger Strukturen sind. 

35. Optoelektronische Kamera nach Anspruch 34, 
dadurch gekennzeichnet, daft die brechenden 
oder die beugenden Strukturen (L) als kleine Linsen 
mit einem Durchmesser von hochstens 3 mm rea- 
lisiert sind. 

36. Optoelektronische Kamera nach Anspruch 33, 
dadurch gekennzeichnet, daft die Gesamtzahl 
ausgeprSgt definierter Pixel im optischen Bild in ei- 
nem der Wellenlangenbander gleich der Gesamt- 
zahl von Sensorelementen (E) in den in der Detek- 
toreinrichtung (D) vorgesehenen Detektoren (D n ) 
fQr dieses Wellenlangenband derart ist, daft in die- 
sem Fall zwischen einem gegebenen Pixel und sei- 
nem definierenden Sensorelement (E) eine einein- 
deutige Beziehung vorliegt, wodurch das digital 
RGB-Farbbild mit einer vollstandigen Abtastung 
des optischen Bilds in jedem Wellenlangenband 
und mit der dreifachen Oberabtastung des ganzen 
optischen Bilds in Farben erzeugt werden kann. 

37. Optoelektronische Kamera nach Anspruch 33, 
dadurch gekennzeichnet, daft die Gesamtzahl 
der ausgepragt definierten Pixel des optischen 
Bilds in einem der Wellenlangenbander kleiner ist 
als die Gesamtzahl von Sensorelementen (E) in 
den in der Detektoreinrichtung (D) vorgesehenen 
Detektoren (D n ) fQr dieses Wellenlangenband der- 
art, daft in diesem Fall zwischen einem gegebenen 
Pixel und seinem definierenden Sensorelement 
oder seinen definierenden Sensorelementen (E) ei- 
ne einmehrdeutige Beziehung vorliegt, wodurch 
das digitale RGB-Farbbild mit einer Oberabtastung 
in jedem Wellenlangenband und mit einer Gesamt- 
Qberabtastung des optischen Bilds gleich der Sum- 
me des Oberabtastfaktors in jedem Wellenlangen- 
band erzeugt werden kann. 

38. Optoelektronische Kamera nach Anspruch 1 oder 
33, 

dadurch gekennzeichnet, daft die Kamera mit di- 
gitaler oder softwaregesteuerter Verarbeitung der 



18 



35 



EP 1 031 239 B1 



36 



von der Kamera aufgezeichneten Bildinformatio- 
nen realisiert ist, wobei die Verarbeitung in Teilgrup- 
pen von Pixeln durchgefuhrt wird und eine Oder 
mehrere der folgenden Funktionen implementiert 
werden, namlich eine Bildformatierung, Bewe- 5 
gungsoder Verschiebungskompensation und Auto- 
fokussierung. 

39. Optoelektronische Kamera nach Anspruch 38, 
dadurch gekennzeichnet, daft die Bildformatie- 10 
rung jeweils eine Zoomteilfunktion und/oder eine 
Schwenkteilfunktion umfaBt. 

40. Optoelektronische Kamera nach Anspruch 39, 
dadurch gekennzeichnet, daB die Zoom- und *5 
Schwenkteilfunktion durch ein Oder mehrere pixel- 
subtrahierende Protokolle gefolgt von einer Erwei- 
terung auf ein vollformatiertes Zoom- oder 
Schwenkbild implementiert werden. 

20 

41. Optoelektronische Kamera nach Anspruch 40, 
dadurch gekennzeichnet, daB das vollformatierte 
Zoom- oder Schwenkbild mit der ursprunglichen 
AufRteung des vollformatigen Originalbilds aufge- 
zeichnet oder angezeigt wird, indem ein Pixelinter- 25 
polationsverfahren verwendet wird. 

42. Optoelektronische Kamera nach Anspruch 38, 
dadurch gekennzeichnet, dad die Bewegungs- 
oder Verschiebungskompensationsfunktion imple- 30 
mentiert wird durch Bestimmen einer Parallaxe wie 
gegeben durch mindestens zwei ausgewahlte Bild- 
abtastwerte, erzeugt von mindestens zwei beab- 
standeten optisch aktiven Strukturen im Array, und 
Auswahlen eines optimalen Objektabstands zum 35 
Synthetisieren eines Endbilds. 

43. Optoelektronische Kamera nach Anspruch 42, 
dadurch gekennzeichnet, daB die Bewegungs- 
oder Verschiebungskompensationsfunktion imple- *o 
mentiert wird durch Korrelieren verschiedener Bil- 
der im Kameraspeicher und Auswahlen optimaler 
lichtempfindlicher Bereiche fQr die verschiedenen 
Bilder zum Synthetisieren eines bewegungs- oder 
verschiebungskompensierten Endbilds. 45 

44. Optoelektronische Kamera nach Anspruch 38, 
dadurch gekennzeichnet, daB die Autofokusfunk- 
tion implementiert wird durch Wahlen eines optima- 
len Objektabstands fur ein zu synthetisierendes 50 
Endbild durch Bestimmen der Parallaxe wie gege- 
ben durch mindestens zwei ausgewahlte Bildab- 
tastwerte, die von beabstandeten optisch aktiven 
Strukturen (L) in dem Array erzeugt werden, und 
Messen eines Objektabstands. 55 

45. Optoelektronische Kamera nach Anspruch 1 oder 
33, 



dadurch gekennzeichnet, daB die Displayeinrich- 
tung (V) in der Kamera vorgesehen ist und mit der 
Prozessoreinrichtung verbunden ist. 

46. Optoelektronische Kamera nach Anspruch 1 oder 
33, wobei die Displayeinrichtung (V) mit der Spei- 
chereinrichtung verbunden ist. 



Revendications 

1. Camera optoelectronique comprenant un systeme 
d'objectif optique pour faire une image d'une scene 
enregistree par la camera sous la forme d'une ima- 
ge optique sensiblement dans un plan d'image (I) 
du systeme d'objectif, un dispositif detecteur optoe- 
lectronique (D) sensiblement prevu dans le plan 
image (I) pour detecter I'image optique et sur la ba- 
se de la detection delivrer des signaux de sortie, un 
dispositif processeur connecte au dispositif detec- 
teur pour convertir et traiter les signaux de sortie du 
dispositif detecteur afin de reproduire I'image detec- 
tee sous forme numerique et pour I'afficher en 
temps reel sur un dispositif d'affichage (V) et un dis- 
positif de memoire connecte au dispositif proces- 
seur pour stocker I'image numerique pour I'afficher 
sur le dispositif d'affichage ou pour le stocker, I'affi- 
cher ou en outre la traiter sur des dispositifs exter- 
nes adaptes a cet effet et auxquels la camera est 
temporairement ou en permanence connectee, 

caracterisee en ce que le systeme d'objectif 
de la camera est forme par un reseau de deux ou 
plusieurs structure(s) optique(s)active(s) (L), en ce 
que chaque structure optique active (L) est adaptee 
a generer des images optiques de la scene enre- 
gistree sur des zones du plan image du systeme 
d'objectif uniquement associe a la structure optique 
active respective, en ce qu'au moins un detecteur 
optoelectronique (Dn) est prevu pour chaque struc- 
ture optique active (L) dans sa zone associee res- 
pective ou son plan image respectif, tous les detec- 
teurs (D n ) etant inclus dans le dispositif detecteur 
(D) de la camera, en ce que chaque detecteur (D n ) 
comprend au moins un element de capteur (E) de- 
finissant un pixel de I'image optique, la surface du 
pixel etant sensiblement determinee par la surface 
de I'element de capteur definissant separe, et en 
ce que chaque detecteur (D n ) est adapte a definir 
un echantillon complementaire specifique de I'ima- 
ge optique avec un nombre de pixels dans chaque 
echantillon determine par un nombre d'element de 
capteur (E) dans le detecteur definissant (D n ), une 
image optique numerique etant generee en combi- 
nant tous les echantillons specifiques complemen- 
taires avec une resolution spatiale determinee par 
le nombre de pixels dans des positions distinctes 
dans I'image optique definie par les elements de 
capteur (E). 
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2. Camera optoelectronique selon la revendication 1 , 

caracterisee en ce que les structures opth 
ques actives (L) sont des structures refractrices ou 
des structures diffractives ou des structures reflec- 
trices ou des combinaisons de telles structures. 5 

3. Camera optoelectronique selon la revendication 2, 

caracterisee en ce que les structures refrac- 
trices ou diffractives (L) sont formees sous la forme 
de petites lentilles avec un diametre inferieur a 10 
3mm. 

4. Camera optoelectronique selon la revendication 1 , 
caracterisee en ce que le systeme d'objectif avec 

les structures optiques actives (L) forme une surfa- *5 
ce sensiblement rigide ou flexible. 

5. Camera optoelectronique selon la revendication 4, 

caracterisee en ce que la surface sensible- 
ment rigide ou flexible est une surface plane incur- 20 
vee ou doublement incurvee. 

6. Camera optoelectronique selon la revendication 1, 

caracterisee en ce que chaque detecteur 
(D n ) comprend un reseau de deux ou plusieurs ele- 25 
ments de capteurs (E) de telle sorte que chaque 
element de capteur dans le reseau definit un pixel 
spatialement distinct dans I'image optique. 

7. Camera optoelectronique selon la revendication 1 , 30 

caracterisee en ce que les elements de cap- 
teurs (E) ont tous un facteur de forme identique, et 
en ce que la surface de I'image optique exprimee 
en pixels est ainsi donnee par le rapport entre la 
surface geometrique de I'image optique et la surfa- 35 
ce geometrique d'un seul element de capteur. 

8. Camera optoelectronique selon la revendication 1 , 

caracterisee en ce que le nombre total de 
pixels deflnis de maniere distincte dans I'image op- 40 
tique est egal au nombre total d'element de cap- 
teurs (E) dans le dispositif detecteur (D), de telle 
sorte qu'une relation un a un entre un pixel donne 
et son element de capteur definissant (E) dans ce 
cas est presente, d'ou il resulte que I'image nume- 45 
rique peut etre generee par un echantillonnage 
complet de I'image optique. 

9. Camera optoelectronique selon la revendication 1 , 

caracterisee en ce que le nombre total de 50 
pixels distinctement deflnis dans I'image optique est 
inferieur au nombre total d'elements de capteur (E) 
dans le dispositif detecteur (D), de telle sorte qu'une 
relation un a plusieurs entre un pixel donne et son 
element de capteur definissant ou ses elements de 55 
capteurs definissants dans ce cas est presente, 
d'ou il en resulte que I'image numerique peut etre 
generee par un surechantillonnage de I'image opti- 



que. 

10. Camera optoelectronique selon la revendication 1, 

caracterisee en ce que deux ou plusieurs 
detecteurs (D n ) definissent des echantillons spa- 
tiaux identiques de I'image optique. 

11. Camera optoelectronique selon la revendication 1, 

caracterisee en ce qu'elle comprend un ou 
plusieurs filtre(s) spatiaux (SF) pourvu(s) devant le 
systeme d'objectif et/ou entre le systeme d'objectif 
et le dispositif detecteur. 

12. Camera optoelectronique selon la revendication 11 , 

caracterisee en ce que le filtre spatial (SF) 
est un modulateur de lumiere spatiale. 

13. Camera optoelectronique selon la revendication 
12, 

caracterisee en ce que le modulateur de lu- 
miere spatiale (SF) est un modulateur de lumiere 
electro-optique commandable. 

14. Camera optoelectronique selon la revendication 1, 

caracterisee en ce qu'elle comprend un ou 
plusieurs moyen(s) de filtre optique (Fl) pourvu(s) 
devant le systeme d'objectif et/ou entre le systeme 
d'objectif et le dispositif detecteur (D). 

15. Camera optoelectronique selon la revendication 
14, 

caracterisee en ce que les moyens de filtre 
optique (Fl) comprennent des filtres selectifs spec- 
traux separes (Fl n ) qui sont separement associes a 
chacune des structures actives optiques (L) ou 
groupes de structures actives optiques (L) ou au de- 
tecteur ou detecteurs (D n ) du dispositif detecteur 
(D) associe a chaque structure active optique (L). 

16. Camera optoelectronique selon la revendication 
15, 

caracterisee en ce que les moyens de filtre 
optique (Fl) sont adaptes a transmettre dans deux 
ou plusieurs bandes de longueur d'ondes separees 
par chaque filtre selectif spectral (Fl n ) transmettant 
dans une bande de longueur d'ondes separee, le 
nombre de filtre (Fl n ) qui transmet dans chacune 
des bandes de longueur d'ondes separees etant 
sensiblement identiques. 

17. Camera optoelectronique selon la revendication 
16, 

caracterisee en ce que les bandes de lon- 
gueur d'ondes separees dans une relation de lar- 
geur de bande adjacente ou non adjacente combi- 
nees couvre au moins la partie visible du spectre. 

18. Camera optoelectronique selon la revendication 
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16, 

caracterisee en ce que les ba rides de lon- 
gueur d'ondes separees sont choisies de telle sorte 
que les moyens de filtre optique (Fl n ) forment des 
moyens de filtre de couleur primaire ou des moyens 5 
de filtre RGB. 

19. Camera optoelectronique selon la revendication 
16, 

caracterisee en ce que les bandes de Ion- 10 
gueur d'ondes separees sont choisies de telle sorte 
que les moyens de filtre optique (Fl) forment des 
moyens de filtre de couleurs complementaires. 

20. Camera optoelectronique selon la revendication 15 
17, dans laquelle les filtres selectifs spectraux (Fl n ) 
des moyens de filtre (Fl) sont separement associes 

ou superposes au(x) detecteur ou detecteurs (D n ) 
prevu(s) pour chaque structure active optique, 

caracterisee en ce que le filtre selectif spec- 20 
tral (Fl n ) est un filtre de ligne qui est adapte a trans- 
mettre dans une ou plusieurs bande(s) de longueur 
d'ondes separee(s) par chaque ligne transmettant 
dans une bande de longueur d'ondes donnees, le 
nombre de lignes qui transmet dans chacune des 25 
bandes de longueur d'ondes etant sensiblement 
identique. 

21. Camera optoelectronique selon la revendication 

20, 30 

caracterisee en ce que chaque ligne dans 
un filtre de ligne (Fl n ) est associe a une rangee ou 
colon ne respective d'elements de capteur (E) dans 
le detecteur ou detecteurs (D n ). 

35 

22. Camera optoelectronique selon la revendication 
20, 

caracterisee en ce que chaque filtre de ligne 
est un filtre de couleur primaire ou un filtre RGB. 

40 

23. Camera optoelectronique selon la revendication 
15, dans laquelle les filtres spectraux (Fl n ) des 
moyens de filtre sont separement associes ou su- 
perposes au detecteur ou detecteurs (D n ) prevu(s) 
pour chaque structure active optique, caracterisee 45 
en ce que le filtre selectif spectral (Fl n ) est un filtre 
mosaTque qui est adapte a transmettre dans deux 

ou plusieurs bandes de longueur d'ondes separees 
par chaque segment de filtre dans le filtre mosaTque 
transmettant dans une bande de longueur d'ondes so 
donnees, le nombre de segments de filtres qui 
transmets dans chacune des bandes de longueur 
d'ondes etant sensiblement identique. 

24. Camera optoelectronique selon la revendication 55 
13, 

caracterisee en ce que chaque segment de 
filtre dans le filtre mosaTque (Fl) est associe a un 



element de capteur respectif ou a des elements de 
capteur respectifs (E) dans le detecteur ou detec- 
teurs (D n ). 

25. Camera optoelectronique selon la revendication 
13. 

caracterisee en ce que chaque filtre mosaT- 
que (Fl n ) est un filtre de couleur comptementaire. 

26. Camera optoelectronique selon la revendication 1 , 

caracterisee en ce que le dispositif detecteur 
(D) comprend des detecteurs (D n ) concus avec une 
des technologie suivante, a savoir la technologie 
CCD (dispositif a transfert de charge), la technolo- 
gie CID (dispositif d'injection de charge), la techno- 
logie APS (detecteur de pixels actifs) ou la techno- 
logie PMSA (reseau de capteurs dans une matrice 
passive). 

27. Camera optoelectronique selon la revendication 
26, dans laquelle le detecteur est concu avec la 
technologie PMSA, caracterisee en ce que le de- 
tecteur (D n ) est realise en tant que composant de 
film mince ou compose hybride et en ce que le de- 
tecteur (D n ) est adapte pour une lecture parallele 
des signaux de sortie issus des elements de cap- 
teur (E) sur un reseau d'electrode passive pour un 
adressage unique de chaque element de capteurs 
se pares. 

28. Camera optoelectronique selon la revendication 
27, 

caracterisee en ce que le detecteur (D n ) est 
realise completement ou partiellement a partir de 
materiaux semi-conducteurs organiques ou de ma- 
teriaux isolants electriques, comprenant des mate- 
riaux plastiques et des oligomeres ou poly meres 
semi-conducteurs. 

29. Camera optoelectronique selon la revendication 
28, 

caracterisee en ce que les materiaux orga- 
niques transmettent entierement ou partiellement 
de la lumiere au moins dans la partie visible du 
spectre et en ce que le detecteur (D n ) dans la zone 
entre ces elements de capteurs (E) est transparent 
ou translucide dans ce domaine spectral. 

30. Camera optoelectronique selon la revendication 
28, 

caracterisee en ce le reseau d'electrodes du 
detecteur (D n ) est completement ou partiellement 
transparent ou translucide au moins dans le domai- 
ne visible du spectre. 

31. Camera optoelectronique selon la revendication 1, 

caracterisee en ce que les structures actives 
optiques (L) sont realisees avec une aberration ou 
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dispersion chromatique determinee, de telle sorte 
que chaque structure active optique (L) pour deux 
ou plusieurs bandes de longueur d'ondes separees 
generent de maniere selectivement spectrale I'ima- 
ge optique dans chaque bandede longueur d'ondes 5 
sensiblement sur des plans image conrespondants 
sensiblement congruents (l n ) superposes espaces 
dans la direction de rayon et en ce que pour chaque 
structure optique active (L) dans chacun de ces 
plans image il est prevu un detecteur (D n ) pour la 10 
detection selective spectrale de 1'image optique de 
telle sorte que pour chaque structure optique active 
(L) sur chaque plan image (l n ) un echantillon dans 
le domaine spectral et un echantillon dans le domai- 
ne de frequence sont definis, la resolution du do- 15 
maine de frequence etant sensiblement determine 
par le nombre de bandes de longueurs d'onde se- 
pares avec un detecteur associe respectif (D n ), d'ou 
il en resulte que I'image optique detectee par le dis- 
positif detecteur (Dn) peut §tre genere sous la for- 20 
me d'une image couleur numerique multi-spectrale 
avec I'utilisation d'un systeme de couleurs appro- 
prie choisi. 

32. Camera optoelectronique selon la revendication 25 
31, 

caracterisee en ce que trois detecteurs su- 
perposes separes (D^ D 2 , D 3 ) sont prevus pour 
chaque structure active optique (L), respectivement 
dans le plan image (l 1t l 2 , l 3 ) pour trois bandes de 30 
longueur d'ondes separees associees a un syste- 
me a trois couleurs. 

33. Camera optoelectronique pour enregistrer des ima- 
ges couleur et particulierement pour enregistrer des 35 
images couleur dans un systeme RGB, comprenant 

un systeme d'objectif optique pour prendre des ima- 
ges d'une scene enregistree par la camera sous la 
forme d'une image optique sensiblement dans un 
plan image (I) du systeme d'objectif, un dispositif *o 
detecteur optoelectronique (D) prevu sensiblement 
dans le plan image (I) pour detecter I'image optique 
et sur la base de ta detection delivrer des signaux 
de sortie, un dispositif processeur connecte au dis- 
positif detecteur pour convertir et traiter les signaux 45 
de sortie du dispositif detecteur afin de reproduire 
I'image detectee sous forme numerique et I'afficher 
en temps reel sur un dispositif d'affichage (V), et un 
dispositif de memoire connecte au dispositif de pro- 
cesseur pour stocker I'image numerique pour I'affi- so 
cher sur le dispositif d'affichage ou pour stocker, af- 
ficher ou traiter additionnellement sur des disposi- 
tifs externes adaptes a cet effet et auxquels la ca- 
mera est connectee de maniere temporaire ou per- 
manente, 55 

caracterisee en ce le systeme d'objectif de 
camera est forme par un reseau de deux ou plu- 
sieurs structures actives optiques (L), chaque struc- 
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ture optique active (L) a une aberration ou une dis- 
persion chromatique determinee de telle sorte que 
le positionnement de son point focal depend de la 
longueur d'ondes de la lumiere, en ce que chaque 
structure optique est adaptee a generer des images 
optiques selectivement spectrales de la scene en- 
registree sur des zones de trois plans images su- 
perposes separes l 2 , 13) du systeme d'objectif, 
chaque zone etant uniquement associee a des 
structures actives optiques respectives, un premier 
plan image (\ A ) formant une premiere image optique 
sur une bande de longueur de d'ondes dans la par- 
tie bleue du spectre, et un second plan image (l 2 ) 
formant une seconde image optique dans une ban- 
de de longueur d'ondes dans la partie verte du 
spectre et un troisieme plan image (l 3 ) formant une 
troisieme image optique dans une bande de lon- 
gueur d'ondes dans la partie rouge du spectre, en 
ce que pour chaque structure active optique (L) un 
detecteur optoelectronique (D n ) est prevu dans 
chacun des plans image associes respectifs (l 1t l 2 , 
l 3 ) pour une detection de I'image optique generee 
par la structure active optique (L) dans chacune des 
bandes de longueur d'ondes bleue, verte et rouge, 
en ce que chaque detecteur (D n ) comprend au 
moins un element de capteur (E) de telle sorte qu'au 
moins un element de capteur definit un pixel de 
I'image optique, la surface du pixel etant sensible- 
ment determinee par la surface de ('element de cap- 
teur definissant separe, en ce que chaque detec- 
teur (D n ) dans un ou plusieurs plan(s) image (l^ l 2 , 
l 3 ) est adapte pour definir un echantillon specifique 
complementaire de I'image optique dans la bande 
de longueur d'ondes correspondant a ce plan image 
avec un nombre de pixels dans chaque echantillon 
determine par le nombre d'elements de capteur (E) 
dans le detecteur definissant (D n ), une image nu- 
merique optimale etant generee sous la forme 
d'une image couleur RGB avec une resolution spa- 
tiale determinee par le nombre de pixels en posi- 
tions distinctes definies dans I'image optique par les 
elements de capteurs. 

34. Camera optoelectronique selon la revendication 

33, 

caracterisee en ce que les structures opti- 
ques actives (L) sont des structures refractrices 
avec une aberration chromatique determinee ou 
des structures diffractrices avec une dispersion de- 
terminee ou des combinaisons de telles structures. 

35. Camera optoelectronique selon la revendication 
34, 

caracterisee en ce que les structures refrac- 
trices ou diffractices (L) sont realisees sous la forme 
de petites lentilles avec un diametre d'au plus 3mm. 

Is 

36. Camera optoelectronique selon la revendication 
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33, 

caracterisee en ce que le nombre total de 
pixels distinctement definis dans I'image optique 
dans une des bandes de longueur d'ondes est egal 
au nombre total d'elements de capteur (E) dans les 5 
detecteurs (D n ) pour cette bande de longueur d'on- 
des prevue dans le dispositif detecteur (D) de telle 
sorte que dans ce cas une relation un a un entre un 
pixel donne et son element de capteur definissant 
(E) est presente d'ou, il en resulte que I'image cou- io 
leur numerique RGB peut etre genere avec un 
echantillonnage complet de Pimage optique dans 
chaque bande de longueur d'ondes et avec un su- 
rechantillonnage triple de I'image optique complete 
en couleurs. 15 

37. Camera optoelectronique selon la revendication 
33. 

caracterisee en ce que le nombre total de 
pixels definis de maniere distincte de i'image opti- 20 
que dans une des bandes de longueur d'ondes est 
inferieur au nombre total d'elements de capteur (E) 
dans les detecteurs (D n ) pour cette bande de lon- 
gueur d'ondes pourvu du dispositif detecteur (D) de 
telle sorte que dans ce cas une relation un a plu- 25 
sieurs entre un pixel donne et son element de cap- 
teur definissant ou elements de capteur definis- 
sants(E) dans ce cas est presente, d'ou il en resulte 
que I'image couleur numerique RGB peut etre ge- 
neree avec un surechantillonnage dans chaque 30 
bande de longueur d'ondes et avec un surechan- 
tillonnage total de I'image optique egal a la somme 
du facteurde surechantillonnage dans chaque ban- 
de de longueur d'ondes. 

35 

38. Camera optoelectronique selon la revendication 1 
ou la revendication 33, caracterisee en ce que la 
camera est realisee avec un traitement numerique 
ou commande par logiciel de I'information d'images 
enregistrees par la camera, (edit traitement etant ef- 40 
fectue sur des sous-groupes de pixels et mettant en 
oeuvre une ou plusieurs des fonctions suivantes, a 
savoir un formatage d'images, une compensation 

de mouvement ou de deplacement, et une mise au 
point automatique. 45 



41. Camera optoelectronique selon la revendication 
40, caracterisee en ce que I'image zoom ou pano- 
ramique pleinement formatee est enregistree ou af- 
fichee avec la resolution d'origine de I'image d'ori- 
gine plein format en employant un schema d'inter- 
polation de pixels. 

42. Camera optoelectronique selon la revendication 
38, caracterisee en ce que la fonction de compen- 
sation de mouvement ou de deplacement est mise 
en oeuvre en determinant une parallaxe telle que 
donnee par au moins deux echantillons d'image se- 
lectionnees generees par au moins deux structures 
actives optiques separees dans le reseau et en se- 
lectionnant une distance objet optimum pour syn- 
thetiser une image finale. 

43. Camera optoelectronique selon la revendication 
42, caracterisee en ce que la fonction de compen- 
sation de mouvement ou de deplacement est mise 
en oeuvre en correlant des images differentes dans 
la memoire de la camera et en choisissant des zo- 
nes optima les sensibles a la lumiere pour les diffe- 
rentes images pour synthetiser une image finale 
cornpensee en mouvement ou en deplacement. 

44. Camera optoelectronique selon la revendication 
38, caracterisee en ce que la fonction de mise au 
point automatique est mise en oeuvre en choisis- 
sant une distance objet optimale pour une image 
finale a synthetiser en determinant la parallaxe telle 
que donnee par au moins deux echantillons d'ima- 
ges selectionnees generees par des structures ac- 
tives optiques separees (L) dans le reseau et en 
mesurant une distance objet. 

45. Camera optoelectronique selon la revendication 1 
ou la revendication 33, dans laquelle le dispositif 
d'affichage (V) est prevu dans la camera et est con- 
nects au dispositif de processeur. 

46. Camera optoelectronique selon la revendication 1 
ou la revendication 33, dans laquelle le dispositif 
d'affichage (V) est connecte au dispositif de memoi- 
re. 



39. Camera optoelectronique selon la revendication 

38, caracterisee en ce que le formatage d'images 
comprend une sous-fonction de zoom et/ou une 
sous fonction panoramique (« pan »), respective- 50 
ment. 

40. Camera optoelectronique selon la revendication 

39, caracterisee en ce que les sous-fonctions de 
zoom et panoramique sont mises en oeuvre par un 55 
ou plusieurs protocoled ) de soustraction de pixels 
suivis par une expansion a une image zoom ou pa- 
noramique pleinement formatee. 
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Fig.3a 




F/g.3fa 



# 



EP 1 031 239 B1 




27 



EP 1 031 239 B1 





28 



EP 1 031 239 B1 



R 


R 


R 


R 


R 


R 


6 


6 


6 


G 


G 


G 


B 


B 


B 


B 


B 


B 


R 


R 


R 


R 


R 


R 


G 


6 


G 


G 


6 


G 


B 


B 


B 


B 


B 


B 



Fig. 6 



cy 


Ye 


cy 


Ye 


Cy 


Ye 


Gr 


Mg 


Gr 


Mg 


Gr 


Mg 


Cy 


Ye 


Cy 


Ye 


cy 


Ye 


Gr 


Mg 


Gr 


Mg 


Gr 


Mg 


Cy 


Ye 


Cy 


Ye 


Cy 


Ye 


Gr 


Mg 


Gr 


Mg 


Gr 


Mg 



Fig J 



EP 1 031 239 B1 




Fig.8 




Fig.9a 



i 



A 



□ □ □ c 

□ □ □ □ 

D □ □ □ C 

□ □ □ □ 

D □ □ □ C 

n n n nl 



Is 



UlU U U L| 
□ □ □ 

p □ □ □ a 

□ □ □ □ 

d □ □ □ d 

□ □ □ □ 



iU u u u 

_ □ □ □ c 

□ □ □ □ 

D □ □ □ c 

□ □ □ □ 
hnnnr 



Fig. 9b 



30 



EP 1 031 239 B1 



CONVERGENCE POINT 




fig. 70a 



St- 



roll FORMAT IMAGE 

ZOOM IMAGE 1 
ZOOM IMAGE 2 



r 1 



FULL FORMAT IMAGE 



IMAGE 
1 



IMAGE 
2 



— : 

— ' ■! — - — 



CONVERGENCE AXIS 



Fig. 10b 



31 



